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Introduction

The definition of disease relapse following definitive radiation therapy for
localized prostate cancer is a critical issue in the initial selection of salvage therapy as
well as in the identification of patients in whom adjuvant therapy may be necessary. In
September 1996, a panel of clinicians agreed on a definition of biochemical failure based
on three consecutive rises in serial post-therapy serum prostatic antigen levels (Cox et al
1997). The validity of the consensus definition has been questioned since its inception,
leading to confusion and anxiety for patients as well as their physicians.

The principal investigator of this research previously developed a model to
classify prostate cancer patients according to disease relapse following definitive
radiation therapy. The modeling methodology was applied to a subset of 35 patients with
relatively homogenous tumor and treatment characteristics: men presenting with
pretreatment PSA levels between 10 and 19.9 ng/mL and treated with three dimensional
conformal radiation therapy. In order to evaluate the clinical utility of the original model,
the model was applied to a much larger population of men representing all stages of
presenting disease utilizing a Bayesian modeling approach. The specific aim of this
research was to validate the classification model by applying it to an existent database of
prostate cancer patients via the modeling of covariates, including tumor differentiation as
defined by Gleason Score, palpation tumor stage, and pre-treatment PSA. An analysis of
predictors of post-nadir rise is presented, as salvage therapy strategies are often designed
around the rate of increase in PSA levels post-nadir. Similarly, an analysis of predictors
of initial decline and its relationship to outcome is presented, as this may be useful in
defining early intervention strategies for relapse. Comparing biochemical classification
to clinical results obtained from imaging and/or biopsy was used to assess the validity of
the modeling.

Background and Specification of the Problem:

Prostate Specific Antigen (PSA) is a glycoprotein serine protease specific to
prostatic tissue; it has been established as a sensitive marker for the monitoring of the
status of prostate cancer (Killian et al. 1985). The analysis of serial measurements of
PSA has become a powerful tool in monitoring treatment outcome. More specifically,
the longitudinal follow-up of patients using PSA levels after intervention, whether it is by
radical prostatectomy or radiation treatment, has demonstrated a high sensitivity in
predicting clinical failure; biochemical or PSA-based failure typically precedes clinical
failure as defined by physical examination or imaging studies. Although it has been well
established that PSA levels play an important role in the evaluation of treatment failure,
controversy exists concerning the most appropriate definition of biochemical failure.

PSA levels drop rapidly following radical prostatectomy with a half-life of about
3 days (Oesterling et al. 1988). Levels remain undetectable in all men undergoing
successful resections, while PSA levels reach detectable levels in virtually all men who
experience disease relapse (Partin et al. 1994). The success of radiation therapy as a
definitive treatment is less straightforward when measured by post-treatment serum PSA
concentration. These levels fall to low but usually detectable levels following treatment,
especially during the first 12 months post-therapy, and biochemical failure is measured
by some definition of a post-nadir rise. Assuming that biochemical kinetics are highly
predictive of clinical relapse, the knowledge of a failure early on would be invaluable to
defining relapse treatment strategies. It follows that considerable attention has recently
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been given to the validity of existing biochemical failure definitions, some of which
include: two consecutive rises post-nadir; three consecutive rises post-nadir; two
consecutive rises post-nadir above 1.0 ng/mL; two consecutive rises post-nadir above 1.5
ng/mL; and two consecutive rises post-nadir above 4.0 ng/mL. The choice of such a
definition is important, in that the more stringent definition of two rises post-nadir
certainly places some patients who remain disease-free into the biochemical failure
group. Similarly, the more conservative definition of three post-nadir elevations captures
virtually all of the biochemical failures, but researchers may have to wait years to classify
slowly progressing tumors under this definition.

PSA profiles for biochemical failures and non-failures are quite different, as
depicted in figures 1 and 2. These figures illustrate post-treatment PSA profiles under the
transformation log(PSA+1) for patients in our data set considered biochemical non-
failures and biochemical failures, respectively, as defined by a PSA above 1.5 ng/mL and
rising on two consecutive occasions. As principal investigator for this post-doctoral
traineeship award, I sought to validate a statistical model developed in my dissertation
research that defines a non-clinical method for classifying patients into two distinct
subgroups, failures and non-failures, on the basis of differing post-treatment PSA
profiles. This methodology falls within the framework of nonlinear mixed effects
modeling, with figures 1 and 2 demonstrating the nonlinearity between log(PSA+1) and
time. Appendix I details the original grant proposal's description of the modeling
framework, including the details of classification, along with the results of the pilot data
classification. The following sections describe preliminary data modeling and the final
approach implemented that generalizes the original doctoral work to account for patient
specific characteristics in the model.
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Body

Quadratic Linear Spline Modeling:

The initial six months of the training award period (beginning July 2001) was
spent exploring an appropriate modeling strategy. As such, the initial progress report
describes preliminary work on 533 prostate cancer patients (a subset of the 657 patients
analyzed in the subsequent “Bayesian Model” Section having less mature PSA follow-
up) treated with radiation therapy at the Fox Chase Cancer Center between 4/89 and
12/99. The objective of this initial work was to derive a non-linear random-effects model
for the PSA profile of a patient following radiation therapy and to use this model to
predict biochemical failure. The prediction method was then compared to the "three
rises" (see below) method via a Receiver Operating Characteristic (ROC) analysis of
sensitivity and specificity. The patients studied were required to have at least eight post-
treatment PSA measurements, with the mean number of PSA observations per patient
equal to 11.9. A quadratic-linear spline model with non-linear random effects was fitted
to the 533 observed PSA profiles. To evaluate the predictive ability of the model, the
following procedure was used. For each subject in turn, a prediction of time of
biochemical failure was made using each of two definitions. The first definition was that
defined under the American Society for Therapeutic Radiology and Oncology (ASTRO)
consensus panel (Cox et al. 1997), and is widely accepted in clinical practice and the
medical literature. To compute sensitivity and specificity, this definition was generalized
to require three consecutive rises of a pre-specified amount. The second definition,
which is derived from the spline model, is a rise of a specified amount above the post-
nadir predicted PSA level. The predictions were compared to the presence or absence of
clinical failure.

The initial decline in PSA (log transformed) was modeled using a quadratic
equation, and the post-nadir trajectory was modeled as a linear function. Spline
methodology was used to smoothly match the two components of the model. The
quadratic-linear spline contained four parameters, which were allowed to vary from
subject to subject via a random-effects model. For each patient, a predicted PSA
trajectory was computed after each successive PSA measurement. A “slope” biochemical
failure was declared when the slope of the post-nadir trajectory first exceeded a pre-
specified constant ¢. The date of ASTRO failure was declared at the first occurrence of
three successive rises which all exceed a pre-specified constant k.

Of the 533 patients analyzed, 178 subjects (33%) experienced biochemical failure
as defined by the ASTRO definition; 167 subjects (31%) experienced a rise of 1.8 units
of log PSA levels in the five years following PSA nadir. The critical value of 1.8 units
was chosen to make the model-based predicted failure rate comparable to that produced
by the ASTRO method. The two prediction methods produced the same prediction in
444/533 subjects (83%) and produced opposing predictions in the remaining 17% of
subjects. In the 128 cases when both methods predicted biochemical failure, the model-
based method predicted it earlier in 66 subjects, while the ASTRO method predicted it
earlier in just 20 subjects. Both methods predicted failure at the same time in 42 subjects.
The sensitivity and specificity of the two definitions were compared via an ROC analysis.
For the “null” ASTRO definition, with &£ = 0, the slope-based definition exceeds the
ASTRO definition for most of the range of sensitivity.

To summarize the initial analysis, 533 patients were used to develop a predictive
model for future PSA levels, with the ability to update the prediction as new PSA
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information is acquired. A critical value was defined in terms of a predicted rise of 1.8
units of log PSA level over five years, yielding a predicted biochemical failure rate of
31%. The ASTRO definition of biochemical failure has two important disadvantages
when compared to the spline model prediction method: (1) A slow but steady increase in
post-nadir PSA levels will be classified as a failure, but may not signify a clinically
meaningful rise within a patient’s expected lifetime, and (2) a patient with highly variable
post-nadir PSA levels may experience a clinically significant rate of increase in PSA
levels, but never experience three consecutive rises. The model-based approach has
superior predictive ability to the ASTRO definition over a wide range of sensitivity and
specificity.

Although the findings of the initial approach using a quadratic linear spline were
useful for prediction, the incorporation of covariates in the modeling was computationally
prohibitive given the magnitude of patients under analysis and the variability involved.
Thus, a Bayesian approach was adopted.

Bayesian Model:
Fori=1,...,m,j=1,...,n;, let y; be the jth post treatment PSA level for patient i

taken at time #; and z; be the vector of observed covariates for patient i. Based on the
model analyzed by Hanlon (1998), assume that

Vi =My +¢€

n; = a'z;+ Bexp(=pyt;) + by exp(bt;)
b,0 pN(14,07) +(1- p)N(1,,07),
e,0 N(0,0°I,),

b,...,b,,e;...,e, independent,

where a is a k-dimensional vector of fixed covariate effects and e; = (e;1, ep, ..., in). The
Bayesian approach consists of putting a prior distribution on

0= (02 D00 L1, LD, 1»32,,33,02 b)

and then estimate the joint posterior density of (6,b1,...,bm) given the data {(y;,,2:), i =
1,...,m,j=1,...,n;}. Latent allocation variables Li, i = 1,...,m are introduced to estimate
the posterior probability that patient i belongs to a given component of the mixture. The
marginal posterior densities of Li, i = 1,...,m and a are of particular interest for within
sample classification and assessing the significance of patient specific characteristics in
predicting PSA profiles or future levels. A directed acyclic graph (DAG) for the assumed
model is provided in Figure 3.
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Figure 3. Directed Acyclic Diagram for Assumed Model

Prior Distributions:

A proper prior distribution (close to being noninformative) for the parameter is
specified. The priors chosen for this analysis are:
p~ U@O,1)

M, i, B ap, i=1,2,3,j=1,2,3,4iid ~ N(0,100)
2, 0,7 iid ~ gamma(0.01,0.01).

After experimenting with several choices of the hyperparameter values defining
the above priors, it was concluded that the values are reasonable in the sense of having
little influence in the final analysis. WinBUGS (1999) was used to fit this rather complex
model.

Computational Issues:

It is well known that Markov chain Monte Carlo (MCMC) based methods for
estimating the parameters in mixture distribution problems are unstable and generally
result in slow mixing Markov chains. To alleviate these problems, Mengersen and Robert
(1995) suggested re-parameterizing the location and scale parameters, and Richardson
and Green (1997) argued for the use of reversible jump MCMC to escape the so-called
traps.

The first step in implementing the Bayesian approach was to validate the
methodology by comparing the results under the assumed Bayesian model to that
obtained in the initial pilot study of 35 men. After experiencing poor mixing and slow
convergence of the chain, the means of the components of the mixtures were re-
parameterized as s, = g + d where Jis a non-negative nuisance parameter following a
Normal prior distribution with mean 0 and variance 100 truncated to the interval (0,00).
For convention, since 1, > gy the second component of the mixture corresponds to the
failure group. The Markov chain showed no sign of convergence for many b;'s even after
5x10° iterations of the sampler. Upon requiring that each of the mixture components have
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at least two observations, substantial improvements in mixing and convergence were
achieved after ~15,000 iterations. The analysis was therefore conditioned on the event
D= {Lg =L22 =1 &L27 =L29 =2}

The rationale for this choice is that patients 9 and 22 show no increase in their last
four PSA levels and these levels are all well below 1.0 ng/mL. On the other hand,
patients 27 and 29 demonstrate at least three consecutive rises post-nadir, with the latest
being more than 1.5 ng/mL. A similar trick has been used for univariate data where the
minimum observation is allocated to the component of the mixture with the smallest
mean and the maximum to the other component, see the “Eyes” example in WinBUGS
(1999). All subsequent analyses are conditional on event D. To avoid overflow and
underflow in the computational process, time measures were standardized by dividing by
the maximum post-treatment time in the dataset (165.21 months). And lastly, the
continuous covariates, dose and pretreatment PSA, were centered via subtraction by their
observed mean value to avoid multi-collinearity in the MCMC samples.

Table 1 presents a comparison of maximum likelihood estimates obtained by
Hanlon (1998) in the absence of covariates to the above Bayesian model estimates,
excluding the four patient characteristics. The estimates of the parameters defining the
nonlinear link function are essentially the same under both approaches.

Table 1.
Estimates
Parameter | MLE | Bayes SE | Posterior SD
p 0.2568 | 0.4962 | 0.2427 0.2064
I -0.0073 | -0.0092 | 0.0059 0.0089
1 0.0164 | 0.0099 | 0.0073 0.0071
B 1.8046 | 1.7990 | 0.0812 0.0873
J) 0.1530 | 0.1503 | 0.0153 0.0143
Bs 0.5652 | 0.5594 | 0.0350 0.0480
Ob 0.0100 | 0.0168 | 0.0100 0.0034
o 0.2733 | 0.2735 | 0.0529 0.0100

Data Set:

The extended data set analyzed consists of 657 men who were treated at Fox
Chase Cancer Center with three dimensional conformal radiation therapy alone between
January 1990 and June 2001 for non-metastatic prostate cancer. All patients had at least 7
post-treatment PSA determinations with a total of 7,861 PSA levels; the median follow-
up from start of treatment is 73 months (range 21-165 months). The analysis is based on
log(PSA+1) and includes four covariates: pretreatment PSA level (continuous), Gleason
Score (1 = GS 2-7 versus 2 = GS 8-10), radiation dose (continuous), and palpation tumor
stage (1 = T1c/T2b versus 2 = T2¢/T3).

As before, non-convergence occurred for many b;'s. Analyses were therefore
conditioned on approximately 6% of the patients being allocated with certainty to a
mixture component as defined by the following event:

10
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D = {L; =Ls; = L33 = Lyo1 = L31 = Ly3g = Ly47 = L3183 = L333 = L339 = L347 = L3gg = Layy =
Lyg7=Lsgy = Lsgg = Lsgs = Lepg = Lg31 = Leag =1 & Lg=Lys = L3y = L33 = L3 = Lys = Lep =
L¢s = L7y = Lyg = Log = L1320 = L123 = L13y = L163 = L135 = Ly43 = Loag = La3s = Lsp; = 2}.

As before, the rationale for the choice of patients allocated to the non-failure
mixture component was based on the last PSA levels remaining well below 1.0 ng/mL.
Similarly, patients allocated to the failure component of the mixture distribution
demonstrated multiple consecutive rises post-nadir with the final value being more than
1.5 ng/mL.

Results:

The MCMC estimates of the posterior means and standard deviations for all
parameters except the random effects are listed in Table 2. The program ran for a total of
100,000 iterations, with the first 60,000 iterations discarded to allow the sampling
process to converge. All four patient specific parameter effects are statistically
significant influences on the post-treatment PSA profile. Figure 4 displays the posterior
densities of the four patient specific characteristics. Appendices II and III provide
marginal posterior distribution mean and standard deviation estimates for the patient
latent allocation variable Li’s and the random effects, respectively. Appendix IV
provides individual patient PSA profiles, including the raw data and corresponding
estimated function based on the Bayesian model. The model fitting of individual patients
demonstrates good model fit for patients following the standard exponential (whether
single or double component) function. Anomalous post-treatment PSA profiles appear to
require a more flexible model.

Appendix V provides the results of stepwise linear regression modeling for
predictors of response profile components. The outcome measure is the instantaneous
rate of change, or slope of the curve, at various time points (months 0 to 96 in 6 month
increments. The outcome is defined by:

B, 101, = (B, 10)B, exp(=Byt,) + (5,1 ), exp(b,)

where ¢=165.21 as described above ("Computational Issues"). The results suggest
that pretreatment PSA, Gleason Score, and dose are predictive of the rate of decline post-
treatment (months 0, 6, 12, and 18), with higher pretreatment PSA levels, Gleason Scores
7-10, and lower dose levels predictive of a more rapid decline. The findings for
pretreatment PSA and Gleason Score may be attributed to the fact that patients presenting
with more severe prognosis disease factors start out at the higher end of the curve, and
thus have a longer "drop", which in turn equates to a steeper slope. The association with
dose is important, in that it suggests a dose effect with respect to early biochemical
response. Modeling at month 0 within Gleason Score groups demonstrated that the dose
effect was found in the Gleason Score 2-6 patient group, with the dose effect significant
at the p=0.02 level. Post-treatment nadir generally occurs within 12-24 months post-
treatment, and thus it is interesting that a change in predictive covariates occurred at 24
months: at months prior to 24 months, pretreatment PSA, dose and grade are influential,
at months 24 through 60, pretreatment PSA and grade are predictive of the rate of change
(higher pretreatment PSA and Gleason Score 8-10 associated with a steeper increase in
PSA); and at months 60 through 96, pretreatment PSA, grade, and stage are predictive of
the rate of change (higher pretreatment PSA, Gleason Score 8-10, and T2¢/T3 associated
with a steeper increase in PSA). Upon refinement of the Bayesian model to

11
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accommodate more non-standard post-treatment profiles, a re-analysis of these predictors
should be performed. At that point, model assumptions should be verified and necessary
transformations performed where indicated.

Table 2.
Parameter Posterior Mean Posterior
SD
p 0.8499 0.0479
i 0.1137 0.1121
b 3.1120 0.4800
B 1.4100 0.0268
B 23.6000 0.6935
B 0.7236 0.0214
o (pretx psa) 0.3258 0.0086
o (GS) -0.0708 0.0141
a; (RT dose) -1.33E-4 1.95E-5
a4 (stage) -0.0827 0.0156
Gy 1.5320 0.0916
o 0.3127 0.0026

Appendix VI provides 2x2 tables for comparisons in latent allocation variable
dichotomization (cut-off values 1.05 through 1.16 in increments of .01) versus clinical
failure as defined under the ASTRO consensus statement (Cox et al. 1997). Comparisons
are also provided for clinical failure as defined by palpable nodule on digital rectal
examination (DRE) and/or distant metastasis via imaging or biopsy. The kappa
coefficient is provided to describe the pairwise agreement among the failure indicators
(Carletta 1996). The kappa statistic is at its maximum for dichotomization of the latent
allocation estimate at 1.11, suggesting that this may be the optimal cutpoint for
classification purposes if the ASTRO definition is taken to be the gold standard.
Agreement with local/distant clinical failure is maximized for the largest value evaluated,
although the reliance on this analysis is suspect because of the confounding between
rapid PSA rise and clinical assessment for distant failure. HIPAA regulations, anticipated
IRB objections, and invasive techniques did not permit the exploration of pathology for
all patients. If warranted, this type of an invasive analysis should be carried out under
separate cover in conjunction with research objectives involving genomic and proteomic
hypotheses.

12
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Key Research Accomplishments

Initial analysis using a quadratic linear spline was used to develop a predictive model
for future PSA levels of a given patient, with the ability to update the prediction as
new PSA information is acquired. A critical value was defined in terms of a predicted
rise of 1.8 units of log PSA level over 5 years and had superior predictive ability
compared to the ASTRO definition over a wide range of sensitivity and specificity.

The prostate cancer classification analysis was extended to the entire dataset of
eligible patients (Radiation Oncology, Fox Chase Cancer Center) by incorporating
covariates to account for heterogeneity in the response profile. Covariates included
pretreatment PSA, Gleason Score, palpation stage, and radiation dose. The approach
that ultimately accommodated this complex model was Bayesian and utilized Markov
chain Monte Carlo sampling.

Predictors of the response profile components, including the initial PSA decline post-
treatment, post-nadir rise, were evaluated using stepwise multivariate techniques.

The patient classification as determined from the modeling was compared to that of

clinical results as demonstrated by clinical evaluation as measured by imaging or
biopsy.

14
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Reportable Outcomes

The quadratic linear spline modeling performed in the first six months of the
funding period was presented in poster format at the 2002 ASTRO annual meeting
(Appendix VII and Moore et al. 2002).

The initial results of the Markov chain Monte Carlo based Bayesian approach
were described and presented at the CapCure Scientific Retreat, October 2003, NYC
(Appendix VIII and Hanlon et al. 2003). The final results will be submitted for
presentation at the American Statistical Association 2005 annual meeting and for
publication in Statistics in Medicine.

15
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Conclusions

An initial analysis of 533 patients was used to develop a predictive model for
future PSA levels of a given patient, with the ability to update the prediction as new PSA
information is acquired. A critical value was defined in terms of a predicted rise of 1.8
units of log PSA level over five years, yielding a predicted biochemical failure rate of
31%. The ASTRO definition of biochemical failure has two important disadvantages
when compared to the spline model prediction method: (1) A slow but steady increase in
post-nadir PSA levels will be classified as a failure, but may not signify a clinically
meaningful rise within a patient’s expected lifetime, and (2) a patient with highly variable
post-nadir PSA levels may experience a clinically significant rate of increase in PSA
levels, but never experience three consecutive rises. The model-based approach
demonstrated superior predictive ability over the ASTRO definition over a wide range of
sensitivity and specificity.

Although the findings of the initial approach using a quadratic linear spline were
useful for prediction, the incorporation of covariates in the modeling was computationally
prohibitive given the magnitude of patients under analysis and the variability involved.
Thus, a Bayesian approach was adopted.

The subsequent hierarchical Bayesian nonlinear mixed effects modeling was
successful in estimating complex post-treatment PSA profiles with covariates. It was
used to identify important patient specific characteristics for classification according to
disease relapse. It involved complex modeling and was computationally intensive, with
results extending to a large database of nearly 700 patients. The results were impressive,
but suggest the need to introduce a more flexible model structure to accommodate
anomalous PSA profiles. From a statistical perspective, the choice of prior distributions
and the conditional inference on set D is an area of open investigation. Within this
funding period, several choices of the hyperparameters were considered and it was
concluded that their influence on the final analysis was minimal. Choices of prior
variances equal to 104 led to overflow causing WinBUGS to crash; it was therefore
concluded that the choice of normal distributions with mean 0 and variance 100 results in
vague prior knowledge of the parameters. Conditioning on set D enabled convergence of
the Markov chain in a reasonable amount of time. While the choice of the patients
allocated to the different components of the mixture appears reasonable and is based on
clinical classification of the subjects, it would be useful to examine the unconditional
posterior distribution of & using a reversible jump MCMC sampler by treating the number
of components of the mixture as random. The results provided in Table 1, however,
suggest that both analyses might result in similar conclusions.

In summary, the methodology presented herein is complex and may be applied to
real data. Further investigation of more flexible modeling is warranted, with future work
re-visiting the classification problem under a more flexible framework. Novel findings
herein include the suggestion that dose and grade are the most predictive of post-
treatment PSA decline, that grade combined with PSA are influential on the profile
between two and five years post radiotherapy, and that tumor stage is a predictor of the
long-term profile (beyond five years). Once an optimal model is found to fit a mature
dataset, these findings should be validated and published in the medical literature. The
results are useful and have never been described with detail specific to time post-
treatment.

16
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Classification Analysis

Body of DOD Research Proposal
(Submitted 1/2000)

Background and Specification of the Problem: Prostate Specific Antigen (PSA) is
a glycoprotein serine protease specific to prostatic tissue; it has been established as a

sensitive marker for the monitoring of the status of prostate cancer (Killian et al. 1985).
The analysis of serial measurements of PSA has become a powerful tool in monitoring
treatment outcome. More specifically, the longitudinal follow-up of patients using PSA
levels after intervention, whether it be by radical prostatectomy or radiation treatment,
has demonstrated a high sensitivity in predicting clinical failure and biochemical or PSA-
based failure typically precedes clinical failure as defined by physical examination or
imaging studies. Although it has been well established that PSA levels play an important
role in the evaluation of treatment failure, controversy exists concerning the most
appropriate definition of biochemical failure.

PSA levels drop rapidly following radical prostatectomy with a half-life of about
3 days (Oesterling et al. 1988). Levels remain undetectable in all men undergoing
successful resections, while PSA levels reach detectable levels in virtually all men who
experience disease relapse (Partin et al. 1994). The success of radiation therapy as a
definitive treatment is less straightforward when measured by post-treatment serum PSA
concentration. These levels fall to low but usually detectable levels following treatment,
especially during the first 12 months post-therapy, and biochemical failure is measured
by some definition of a post-nadir rise. Assuming that biochemical kinetics are highly
predictive of clinical relapse, the knowledge of a failure early on would be invaluable to
defining relapse treatment strategies. It follows that considerable attention has recently
been given to the validity of existing biochemical failure definitions, some of which
include: two consecutive rises post-nadir; three consecutive rises post-nadir; two
consecutive rises post-nadir above 1.0 ng/ml; two consecutive rises post-nadir above 1.5
ng/ml; and two consecutive rises post-nadir above 4.0 ng/ml. The choice of such a
definition is important, in that the more stringent definition of two rises post-nadir
certainly places some patients who remain disease-free into the biochemical failure
group. Similarly, the more conservative definition of three post-nadir elevations captures
virtually all of the biochemical failures, but researchers may have to wait years to classify
slowly progressing tumors under this definition.

PSA profiles for biochemical failures and non-failures are quite different, as
depicted in figures 1 and 2. These figures illustrate post-treatment PSA profiles under the
transformation log(PSA+1) for patients in our data set considered biochemical non-
failures and biochemical failures, respectively, as defined by a PSA above 1.5 ng/ml and
rising on two consecutive occasions. As proposed principal investigator for a post-
doctoral traineeship award, I plan to continue and extend my dissertation research which
defines a non-clinical method for classifying patients into two distinct subgroups, failures
and non-failures, on the basis of differing post-treatment PSA profiles. This
methodology falls within the framework of nonlinear mixed effects modeling, with
figures 1 and 2 demonstrating the nonlinearity between log(PSA+1) and time.
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Pilot Data: The pilot data set for this classification scheme consists of 35 men
who were treated at Fox Chase Cancer Center (FCCC) in Philadelphia, Pennsylvania with
three dimensional conformal radiation therapy alone between January 1990 and
November 1994 for nonmetastatic prostate cancer (Hanlon 1998). For mathematical and
programming simplicity, the data set was been restricted to those patients with
pretreatment PSA levels between 10 and 19.9 ng/ml. Defining biochemical failure by
two consecutive elevations to a level exceeding 1.5 ng/ml, the patient population
consisted of 13 failures and 22 non-failures. None of the patients received hormonal
manipulation at any time during the initial management of their disease or for disease
relapse. All patients had at least ten post-treatment PSA determinations. All patients
were evaluated for staging with a pertinent history and physical examination, routine
blood studies including a pretreatment PSA, and a radio-isotopic bone scan. All patients
were continuously followed at six-month intervals and all times were measured from the
start of radiation therapy. The median follow-up time was 62 months, ranging from 32 to
89 months. A total of 417 PSA levels were used to model the 35 men, yielding an
average of 12 values per patient. The immunoenzymatic Tandem-E PSA assay
(Hybritech, San Diego, CA) was used to measure serum PSA levels and all blood is
drawn prior to digital rectal examination.

Modeling Framework: Davidian and Giltinan (1995) explain the concept of
hierarchical nonlinear modeling within the framework of a two-stage model. At the first
stage, intra-individual variation is characterized by a nonlinear regression model with a
model specified for the individual covariance structure. In the second stage, inter-
individual variability is represented through patient-specific regression parameters, which
may incorporate both systematic and subject-specific effects. The systematic and subject-
specific effects are often referred to as fixed and random effects, respectively. It is often
assumed that the random effects are independently and identically distributed random
variables. The random effects are usually assumed to follow a Gaussian distribution
because they reflect natural heterogeneity in the population and can be interpreted as the
deviation of the evolution of a specific subject from the overall population average
evolution (Verbeke 1995). Their mean reflects the average evolution in the population
and constitutes the vector of fixed effects. In the linear setting, assuming a Gaussian
distribution for the random effects is not only intuitive, but also mathematically
convenient because it implies both a Gaussian marginal distribution of the data and a
Gaussian posterior distribution of the random effects, resulting in considerable
simplification of the estimation procedures. In the nonlinear case, a standard approach to
inference is based on full distributional assumptions for both the intra- and inter-
individual random components. As described above, the assumption of normality in the
random effects is intuitive and supports the most common assumption in the
distributional form of the inter-individual errors.

Nonlinearity in the mean response function introduces complications not
encountered in the linear case. Davidian and Giltinan (1995) discuss the fundamental
difference between the linear and nonlinear versions of the hierarchical model in terms of
the ability/inability to derive explicitly the marginal distribution of the response y; (post-
treatment PSA levels). To illustrate, assume a fully parametric model where both the




Hanlon, Alexandra
Appendix I. Research Proposal Modeling Framework and Results from the Pilot
Classification Analysis
intra-individual errors and the random effects are normally distributed. The conditional
density of y; given b;, the vector of random effects for patient i, can be expressed as

Py (VilXi5ee5%;, 54, B, €, B;)

where x;; represents a vector of covariates summarizing the experimental conditions for
response vector y;, taken to be time for purposes of this research, £ is an unknown vector
of fixed effects, a; is a covariate vector corresponding to individual attributes for patient i
(e.g. pretreatment PSA level, Gleason score, stage, dose), and £ is the intra-individual
covariance parameter vector. This conditional density is written such that the
dependence on all patient-specific information and the fixed effects is emphasized.
Similarly, expressing the density of b; as p,(b;|D) emphasizes the dependence on fixed

parameters through the elements of D, the covariance matrix for the random effects.
Then the marginal distribution of y; (PSA response) is given by

,(3) = Loop G %, 11, B E,5,)p, (5 D).

For the hierarchical linear model, assuming p,» and py are normal and that the
intra-individual covariance matrix is independent of b;, the above integral may be
evaluated explicitly to obtain the form of a normal marginal distribution. Conversely, for
the hierarchical nonlinear model under similar conditions, it is generally not possible to
evaluate the integral. Specifically, for most nonlinear functions, it is impossible to
complete the square or find a general transformation to allow analytic evaluation of the
integral. This difficulty arises even in the most simple of cases. Even in the case of a
linear response function, when the intra-individual covariance structure is dependent
upon f,, and thus upon b;, the integral is generally intractable. Similar problems arise

when B, is a nonlinear function of the b;. To avoid complex numerical integration,

existing software and literature for inferential strategies in the nonlinear framework are
therefore based upon large sample theory results or approximations to the marginal
distribution under the assumption of normality in both error components.

Model: Combining the biochemical failures and non-failures in the prostate
cancer data set, it is obvious that a general model describing the data requires an
assumption of multi-modality in its random effects distribution to properly identify the
two groups of patients. As stated previously, none of the existing theory and software
developed for fully parametric nonlinear mixed effects modeling allows for a non-
Gaussian assumption in the random effects distribution. The proposed research extends
my recent development of an inferential strategy within the fully parametric framework
for identifying and classifying patients into subgroups (Hanlon 1998). This is
accomplished by assuming a mixture of normal distributions in the random effects.
Applying the EM algorithm, one can estimate subject-specific mixing proportions as well
as fixed effects and variance components jointly by maximizing a full exact likelihood.
This approach relies on the computation of the marginal response distribution using
integration, as opposed to the traditional reliance on an approximation to the marginal
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response distribution via linearization. Empirical Bayes estimates of the random effects
are obtained by maximizing the posterior mean of b;.

Visuals of the two clinically defined failure groups give us no reason to doubt that
the variability within the two groups is different. Accordingly, it is assumed that the
random effects are sampled from a mixture of two normal distributions,

biNpN(/"pO':)'*'(l"p)N(ﬂz’ai) ¢y

in which u,, u, and o denote the means and variance of the 4; in the failure and non-
failure groups, respectively, and where p is the proportion of patients in the data set which
belong to the first component of the mixture, i.e., the failure component. Note that we
have defined only one random effect per patient for simplicity in applying the underlying
theory of classification.

The density function of (1) is given by

1 1 1 1
p exp{-— (b - 1,)’} +(1-p) exp{- (b, — 1,)*}
/z,w-: 202 ! JZn‘oZ 20, ’

On the basis of the individual PSA patient profiles in figures 1 and 2, define the general
nonlinear relationship between post-treatment PSA level and time as

¥, = Bexp(=B,t,) + B, exp(bt,) +e,.

This general model is specified as an empirical descriptor of the data to accommodate
functional relationships for both patient profiles. Note that this analysis is based upon the
transformed response measures log(PSA+1).

The extended model for the prostate cancer example is now fully determined by

Y, = Brexp(=p,t,) + B, exp(bt) +e, ,

b~ PN(p,,03)+(1= p)N(1,,03)
@
e,~N(0,0°L,) ,

b,...,b,.e,,...,e, independent.

m

Results of Modeling Pilot Data: Figures 1 and 2 graphically display the model fit
for the clinically defined biochemical non-failures and failures, respectively. Individual
patient profiles are obtained using the posterior Bayes estimates of the random effects.
The distribution of these estimates is non-normal and supports the use of a mixture of two
normal distributions in the modeling procedure. Figures 3 and 4 provide visuals of the
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individual patient modeling based upon these estimates. Further, estimates of the
individual-specific mixing parameters, p;, may be used to classify the patients into
different response profiles, where a patient is classified into the failure component of the
mixture if his mixing parameter exceeds one half. Table 1 compares the statistical
classification of patients versus the clinical classification based upon two consecutive
rises in post-treatment PSA determinations to a level exceeding 1.5 ng/ml. It should be
noted that all three discrepant cases (patients 24, 26, and 35) had individual-specific
mixing parameters of magnitude between 0.45 and 0.55. Note that the model fitting for
patients 24 and 26 is excellent, and that they do appear to be on the verge of failing as
specified under the statistical classification. Patient 35 was statistically classified as a
non-failure, and the observed levels, although they do meet the clinical definition of a
failure, do not indicate a clear rise. In fact, this patient's response is really atypical and
does not follow the general model (2) very closely.

Table 1. Clinical Classification Versus Statistical Classification

Clinical Classification Statistical Classification
Failure Non-failure
Failure 12 1
Non-failure 2 20
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LOG(PSA+1)

MONTHS

Figure 1. Expected Response for Clinical Non-
failures Under Model (2)

LOG(PSA+1)

o 12 24 36 48 60 72
MONTHS

Figure 2. Expected Response for Clinical Failures
Under Model (2)
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Appendix II. Latent Allocation Estimates by Patient:
Mean and Standard Deviations of Posterior Distributions

Mean SD MC Error PatientID Mean SD MC Error
1.375 0.484 0.003646 54 1.017 0.1311 0.001553
1.038 0.1916 0.00219 55 1.151 0.3578 0.003687
1.067 0.2508 0.002834 56 1.104 0.3058 0.003149
1.03 0.1697 0.00186 57 1.021 0.1448 0.001649
1.012 0.11 0.001222 58 1.024 0.1538 0.001746
1.034 0.1806 0.002188 59 1.051 0.2197 0.002582
1.039 0.1926 0.002227 61 1.031 0.1725 0.002143
2 0.009999 0.00004962 62 1.996 0.06429 0.000469
1.015 0.1231 0.001251 63 1.074 0.2621 0.002799
1.071 0.2572 0.002705 64 1.083 0.2766 0.003181
1.014 0.1168 0.00151 66 1.017 0.13 0.001364
1.065 0.2472 0.002715 67 1.049 0.2164 0.002595
1.017 0.1282 0.001511 68 1.01 0.09838 0.001123
1.145 0.3519 0.003827 69 1.876 0.3291 0.002201
1.302 0.4589 0.003875 70 1.426 0.4944 0.004023
1.02 0.1391 0.001572 72 1.927 0.2598 0.001561
1.022 0.1458 0.001736 73 1.02 0.1388 0.001383
1.008 0.08783  0.0008665 74 1.034 0.182 0.002312
1.068 0.2524 0.002678 75 1.115 0.3189 0.003057
1.224 0.4166 0.004055 76 1.059 0.2362 0.002798
1.086 0.281 0.003191 77 1.008 0.0914 0.001005
1.128 0.3339 0.003348 78 1.005 0.06839  0.0006897
1.062 0.2417 0.002621 80 1.04 0.1959 0.002451
1.099 0.2982 0.003333 81 1.186 0.3894 0.003859
1.026 0.1581 0.00177 82 1.044 0.2051 0.00228
1.026 0.1591 0.001705 83 1.179 0.3837 0.003875
1.013 0.1128 0.001382 84 1.053 0.225 0.00253
1.012 0.1087 0.001236 85 1.252 0.434 0.003871
1.035 0.1848 0.002101 86 1.092 0.2884 0.003398
1.975 0.1554 0.001004 87 1.908 0.289 0.001818
1.854 0.3531 0.00201 88 1.108 0.3108 0.003362
1.016 0.1272 0.001312 89 1.334 0.4717 0.003711
1.136 0.3431 0.00375 90 1.04 0.196 0.002057
1.065 0.2463 0.00286 91 1.032 0.1763 0.002263
1.059 0.2364 0.002525 92 1.068 0.251 0.002863
1.111 0.3144 0.003336 93 1.046 0.2085 0.002426
1.075 0.2636 0.003001 94 1.474 0.4993 0.00333
1.017 0.1304 0.001495 95 1.323 0.4677 0.003729
1.022 0.1466 0.001799 97 1.003 0.05423  0.0004555
1.162 0.3684 0.00357 98 1.012 0.1107 0.001342
1.075 0.2627 0.003073 99 1.339 0.4733 0.004042
1.02 0.1388 0.001686 100 1.087 0.2822 0.00304
1.231 0.4216 0.003907 101 1.023 0.1502 0.001957
1.016 0.1246 0.00151 102 1.122 0.3267 0.003224
1.062 0.2417 0.002656 103 1.502 0.5 0.003449
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PatientID Mean SD MC Error PatientID Mean SD
104 1.07 0.2543 0.002707 152 1.006 0.07818
105 1.014 0.1173 0.001347 153 1.329 0.4697
106 1.017 0.1304 0.001607 154 1.202 0.4016
107 1.36 0.4799 0.00359 155 1.012 0.1071
108 1.103 0.3038 0.003413 156 1.003 0.05626
109 1.043 0.2035 0.002307 157 1.666 0.4716
110 1.177 0.3817 0.003848 158 1.033 0.1778
111 1.011 0.1049 0.001063 159 1.025 0.1562
112 1.278 0.448 0.003659 160 1.971 0.1665
113 1.011 0.103 0.001148 161 1.715 0.4516
114 1.003 0.05377 0.0005128 162 1.027 0.1623
115 1.248 0.4317 0.004213 164 1.036 0.186
116 1.001  0.03352 0.0002733 165 1.389 0.4876
117 1.032 0.1759 0.002219 166 1.099 0.2992
118 1.947 0.2243 0.001427 167 1.007  0.08628
119 1.026 0.1585 0.001841 168 1.032 0.1761
121 1.009 0.09675 0.0011 169 1.057 0.2324
122 1.193 0.3948 0.003805 170 1.975 0.1557
124 1.035 0.183 0.00206 171 1.006 0.07412
125 1.012 0.1083 0.001171 172 1.083 0.2755
126 1.242 0.4283 0.003577 173 1.039 0.1925
127 1.089 0.2845 0.003225 174 1.005 0.06894
128 1.081 0.2723 0.002794 175 1.057 0.2323
129 1.058 0.2342 0.002569 176 1.011 0.1022
130 1.045 0.2083 0.002336 177 1.028 0.1653
132 1.013 0.1147 0.00138 178 1.019 0.1361
133 1.135 0.3412 0.00344 . 179 1.117 0.322
134 1.035 0.1826 0.001978 180 1.298 0.4576
135 1.027 0.1619 0.001947 181 1.177 0.3814
136 1.043 0.2026 0.002406 182 1.02 0.1386
137 1.012 0.1107 0.001397 184 1.11 0.3135
138 1.013 0.1119 0.001289 186 1.013 0.1133
139 1.016 0.1269 0.001609 187 1.02 0.1385
140 1.097 0.2962 0.003223 188 1.052 0.2219
141 1.005 0.07396 0.0007246 189 1.016 0.1245
142 1.03 0.1718 0.001887 190 1.018 0.1335
143 1.012 0.1094 0.001229 191 1.89 0.3128
144 1.079 0.2702 0.00295 192 1.048 0.2128
145 1.015 0.1222 0.001443 193 1.021 0.142
146 1.074 0.2611 0.002927 194 1.013 0.1131
147 1.007  0.08051 0.0006893 195 1.182 0.3862
148 1.023 0.1505 0.001868 196 1.018 0.1324
149 1.101 0.3016 0.003191 197 1.008 0.08811
150 1.004 0.06543 0.0007124 198 1.006 0.07658
151 1.007  0.08469 0.0008759 199 1.228 0.4194
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0.0007899
0.003828
0.003686
0.001313
0.0005706
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0.002068
0.001789
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0.001869
0.002262
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0.002589
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0.0008634
0.003255
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0.001704
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0.001384
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0.001479
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0.0007715
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PatientID Mean SD MC Error PatientID Mean SD
200 1.028 0.1656 0.001901 251 1.728 0.4451
202 1.131 0.3372 0.003453 252 1.31 0.4624
203 1.24 0.4272 0.003831 253 1.037 0.1892
204 1.993 0.0844 0.0005819 254 1.012 0.1075
205 1.057 0.231 0.002578 255 1.096 0.2943
206 1.003  0.05537 0.000497 256 1.036 0.1854
207 1.033 0.178 0.002001 257 1.042 0.2002
208 1.008 0.08867 0.001012 258 1.015 0.1226
209 1.055 0.2273 0.00245 259 1.049 0.2152
210 1.921 0.2695 0.001736 260 1.096 0.2951
211 1.026 0.1587 0.001975 261 1.009  0.09366
212 1.044 0.2046 0.002437 262 1.101 0.3008
213 1.007 0.08628 0.0009497 263 1.055 0.2286
214 1.027 0.1622 0.001918 264 1.108 0.3102
215 1.03 0.1715 0.001881 265 1.069 0.2538
216 1.343 0.4746 0.003727 266 1.15 0.3566
217 1.712 0.4527 0.002745 267 1.418 0.4933
218 1.093 0.291 0.003131 268 1.326 0.4688
219 1.006 0.07561 0.0008585 269 1.054 0.2251
220 1.281 0.4496 0.00378 270 1.028 0.1637
221 1.058 0.2336 0.002669 271 1.018 0.1315
222 1.029 0.1677 0.001899 272 1.097 0.2963
223 1.141 0.3479 0.003529 273 1.049 0.215
224 1.026 0.1602 0.00196 274 1.052 0.2227
225 1.645 0.4785 0.002795 275 1.045 0.2063
226 1.048 0.2143 0.002343 276 1.003  0.05863
227 1.029 0.1665 0.002028 277 1.126 0.332
228 1.032 0.1749 0.001992 278 1.123 0.3285
229 1.196 0.3967 0.00389 279 1.044 0.2048
230 1.011 0.1024 0.001039 280 1.06 0.2379
232 1.946 0.2259 0.001388 281 1.022 0.1483
233 1.091 0.2882 0.003066 282 1.02 0.1394
234 1.073 0.2608 0.00284 283 1.074 0.2617
235 1.005 0.0714 0.0006174 284 1.089 0.2846
236 1.022 0.1466 0.001828 285 1.058 0.2339
237 1.278 0.4478 0.003856 286 1.018 0.1325
239 1.006 0.0761 0.0008745 287 1.013 0.1125
240 1.043 0.2025 0.002416 288 1.25 0.4328
241 1.01 0.1005 0.001168 289 1.08 0.2719
242 1.066 0.248 0.002703 290 1.039 0.1929
244 1.027 0.1617 0.001903 291 1.067 0.2498
245 1.011 0.1037 0.001135 292 1.035 0.1842
246 1.139 0.3461 0.003901 293 1.242 0.4286
249 1.013 0.1133 0.00121 294 1.576 0.4941
250 1.022 0.1479 0.001767 295 1.001  0.03498
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Appendix II. Latent Allocation Estimates by Patient:
Mean and Standard Deviations of Posterior Distributions

Mean SD MC Error PatientID Mean SD
1.032 0.1761 0.00193 344 1.054 0.2257
1.03 0.1694 0.001969 345 1.038 0.1909
1.055 0.2273 0.002769 346 1.054 0.2255
1.013 0.1141 0.001223 348 1.082 0.274
1.456 0.498 0.003991 349 1.149 0.3561
1.129 0.3352 0.003381 350 1.199 0.3995
1.064 0.2439 0.002853 351 1.02 0.1412
1.052 0.2226 0.002342 352 1.189 0.3918
1.025 0.1564 0.001875 353 1.069 0.2538
1.005 0.07175 0.0008413 354 1.299 0.458
1.428 0.4948 0.003788 355 1.041 0.1983
1.499 0.5 0.00352 356 1.456 0.4981
1.326 0.4687 0.004045 357 1.139 0.3456
1.045 0.2083 0.002459 358 1.126 0.3318
1.036 0.1852 0.002169 359 1.509 0.4999
1.141 0.3483 0.003662 360 1.01 0.1006
1.026 0.1579 0.001871 361 1.393 0.4884
1.023 0.1486 0.001694 362 1.368 0.4824
1.191 0.3929 0.00419 363 1.017 0.1296
1.026 0.1583 0.001892 364 1.033 0.178
1.056 0.2306 0.002685 365 1.04 0.1958
1.155 0.3621 0.003585 366 1.041 0.1973
1.099 0.2989 0.003188 367 1.018 0.1326
1.011 0.1023 0.0009951 368 1.05 0.2178
1.063 0.2429 0.002972 369 1.277 0.4474
1.069 0.2538 0.002925 370 1.039 0.1934
1.034 0.1823 0.002016 371 1.049 0.2163
1.599 0.4901 0.003341 372 1.016 0.1248
1.052 0.2227 0.002585 373 1.02 0.1387
1.026 0.1604 0.001761 374 1.024 0.1517
1.818 0.3863 0.002024 375 1.153 0.3598
1.114 0.3176 0.003414 376 1.026 0.1579
1.045 0.2077 0.002444 377 1.106 0.308
1.008 0.08963 0.0008864 378 1.029 0.1675
1.063 0.2421 0.00281 379 1.062 0.2412
1.12 0.3253 0.003423 380 1.004  0.06637
1.163 0.3691 0.003691 381 1.007  0.08127
1.35 0.477 0.003942 382 1.041 0.1992
1.089 0.2852 0.00319 383 1.046 0.2089
1.877 0.3286 0.002026 385 1.108 0.3107
1.047 0.2109 0.002372 386 1.216 0.4118
1.038 0.1917 0.002218 387 1.014 0.1174
1.141 0.3484 0.003532 388 1.245 0.4299
1.039 0.1938 0.002283 389 1.457 0.4981
1.194 0.3953 0.004113 390 1.009 0.09339

All

MC Error
0.002635
0.002457
0.002466
0.002882
0.003388
0.003674
0.001646
0.003998
0.003029
0.003962
0.002469
0.003682
0.003619
0.003492
0.003187
0.001165
0.003859
0.003858
0.001448
0.002116
0.002198
0.002206
0.001607
0.002563
0.003931

0.002209
0.002425
0.001348
0.001632
0.001711

0.003592
0.002053
0.003321

0.002007
0.002753
0.0006698
0.0008869
0.002303
0.002261

0.003479
0.004004
0.001273
0.003536
0.003554
0.001059
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Appendix II. Latent Allocation Estimates by Patient:
Mean and Standard Deviations of Posterior Distributions

PatientID Mean SD MC Error PatientID Mean SD
391 1.09 0.2857 0.003209 438 1.019 0.138
392 1.093 0.2901 0.003294 439 1.019 0.1372
393 1.066 0.2484 0.002574 440 1.011 0.1066
394 1.041 0.1973 0.002297 441 1.023 0.1493
395 1.043 0.2022 0.002291 442 1.031 0.1737
396 1.044 0.205 0.002382 443 1.023 0.1488
397 1.012 0.107 0.001129 444 1.038 0.1912
398 1.183 0.3867 0.004098 445 1.134 0.3408
399 1.182 0.3855 0.003836 446 1.015 0.1206
400 1.038 0.1903 0.002241 447 1.274 0.4459
402 1.049 0.216 0.002375 448 1.062 0.2414
403 1.036 0.1864 0.002259 449 1.039 0.1931
404 1.068 0.2518 0.002572 450 1.01 0.09876
405 1.019 0.1349 0.00154 451 1.07 0.2545
406 1.044 0.2041 0.002216 452 1.011 0.1043
407 1.133 0.3397 0.003506 453 1.053 0.2248
408 1.013 0.1114 0.001256 454 1.021 0.1439
409 1.135 0.342 0.003777 455 1.02 0.1408
410 1.134 0.341 0.003553 456 1.018 0.1332
411 1.056 0.2293 0.002316 457 1.063 0.2433
412 1.095 0.2929 0.003115 458 1.038 0.1906
413 1.15 0.3569 0.003613 459 1.05 0.218
414 1.012 0.1079 0.00124 460 1.117 0.3214
415 1.105 0.3067 0.003305 461 1.179 0.3833
416 1.577 0.4941 0.002933 462 1.018 0.1331
417 1.127 0.3325 0.003373 463 1.036 0.1854
418 1.011 0.1031 0.001093 - 464 1.012 0.108
419 1.101 0.3013 0.003266 465 1.142 0.3495
420 1.005 0.06911 0.0007306 466 1.125 0.331
421 1.018 0.1312 0.001345 467 1.047 0.2123
422 1.046 0.2089 0.002679 468 1.033 01777
423 1.057 0.2309 0.002397 469 1.017 0.1285
424 1.031 0.1742 0.001968 470 1.154 0.3614
425 1.107 0.3092 0.003447 471 1.02 0.1396
426 1.005 0.07106 0.0006841 472 1.016 0.1266
427 1.085 0.2796 0.003027 473 1.084 0.2774
428 1.119 0.324 0.003515 474 1.022 0.146
429 1.048 0.2137 0.002343 475 1.007 0.08127
430 1.037 0.1889 0.002053 476 1.091 0.2878
431 1.048 0.2144 0.002475 477 1.05 0.2175
432 1.148 0.3554 0.003631 478 1.059 0.2359
433 1.06 0.2382 0.002699 479 1.024 0.1532
434 1.026 0.1578 0.00168 480 1.034 0.1803
436 1.019 0.1355 0.001635 481 1.022 0.1457
437 1.06 0.2379 0.002547 482 1.023 0.1498

Al12

MC Error
0.001458
0.001564
0.001244
0.001891
0.002123
0.001703
0.002157
0.003424
0.001367
0.003867
0.002682
0.002024
0.001067
0.002762
0.001025
0.002479
0.001586
0.001686
0.001513
0.002627
0.002136
0.002393
0.003466
0.00375
0.001794
0.002044
0.001142
0.00375
0.003292
0.002201
0.002082
0.001476
0.003582
0.001489
0.001434
0.002889
0.001691
0.0008897
0.0032
0.002591
0.002597
0.001665
0.00205
0.001692
0.001587
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Appendix II. Latent Allocation Estimates by Patient:
Mean and Standard Deviations of Posterior Distributions

PatientID Mean SD MC Error PatientID Mean SD
483 1.032 0.1749 0.002052 532 1.274 0.4459
484 1.021 0.1441 0.001765 533 1.081 0.2724
485 1.365 0.4814 0.003948 534 1.033 0.1775
486 1.369 0.4824 0.003964 535 1.027 0.1624
488 1.072 0.2578 0.002817 536 1.076 0.2656
489 1.391 0.4879 0.003582 537 1.012 0.1096
490 1.039 0.1944 0.002188 538 1.19 0.3924
491 1.07 0.2548 0.002901 539 1.006 0.07912
492 1.007  0.08097 0.0009062 540 1.013 0.1118
494 1.078 0.2675 0.003137 541 1.072 0.2578
495 1.056 0.2297 0.002571 542 1.586 0.4925
496 1.029 0.1675 0.002024 543 1.092 0.2884
497 1.081 0.2731 0.003099 544 1.061 0.2391
499 1.28 0.4488 0.004127 545 1.23 0.421
500 1.002 0.04712 0.0004549 546 1.004 0.06213
502 1.014 0.1169 0.00127 547 1.738 0.4397
503 1.041 0.198 0.002115 548 1.149 0.3563
504 1.415 0.4927 0.003742 549 1.161 0.3672
505 1.008 0.08894 0.0009093 550 1.177 0.3818
506 1.036 0.1873 0.001947 551 1.046 0.2086
507 1.017 0.129 0.001415 552 1.104 0.3054
508 1.98 0.1397 0.0009334 553 1.011 0.1052
509 1.016 0.1265 0.001347 554 1.062 0.2417
510 1.006 0.08036 0.0008896 555 1.129 0.3353
511 1.31 0.4623 0.004327 556 1.035 0.1833
512 1.068 0.2526 0.002893 557 1.03 0.1711
513 1.305 0.4605 0.004119 558 1.098 0.2974
514 1.078 0.2677 0.003191 559 1.058 0.2333
515 1.019 0.1371 0.001724 560 1.146 0.3526
516 1.023 0.1487 0.001733 561 1.032 0.177
517 1.023 0.1513 0.001712 562 1.003  0.05469
518 1.027 0.162 0.001894 563 1.193 0.3945
519 1.129 0.3347 0.003302 564 1.027 0.1619
520 1.016 0.1263 0.001515 565 1.075 0.2635
521 1.062 0.2413 0.002834 566 1.042 0.2009
522 1.095 0.2938 0.003078 567 1.078 0.2677
523 1.08 0.2717 0.003022 568 1.017 0.1291
524 1.009  0.09496 0.001032 569 1.658 0.4743
525 1.028 0.165 0.001921 570 1.02 0.1394
526 1.004 0.06448 0.0006934 571 1.016 0.1269
527 1.028 0.1648 0.001926 572 1.333 0.4713
528 1.135 0.3415 0.003659 573 1.008  0.09099
529 1.258 0.4374 0.003891 574 1.04 0.1962
530 1.02 0.1409 0.001472 575 1.069 0.2529
531 1.033 0.1786 0.001833 576 1.018 0.1339

Al3

MC Error
0.003769
0.002983
0.002079
0.001788
0.003201
0.001224
0.003721
0.0008276
0.001269
0.002842
0.003216
0.003222
0.002702
0.004059
0.0005298
0.002499
0.003434
0.00345
0.003952
0.002252
0.003198
0.001217
0.002566
0.003546
0.002105
0.001874
0.003158
0.002688
0.003688
0.001731
0.0005269
0.003801
0.002124
0.002713
0.00236
0.00292
0.001464
0.002616
0.001592
0.001287
0.003878
0.0009564
0.002285
0.002943
0.001607




PatientID Mean

577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

1.021
1.012
1.516
1.33
1.086
1.037
1.079
1.695
1.997
1.054
1.014
1.048
1.013
1.146
1.227
1.112
1.02
1.12
1.129
1.118
1.06
1.031
1.011
1.075
1.0582
1.015
1.137
1.015
1.018
1.128
1.021
1.077
1.02
1.016
1.059
1.222
1.018
1.018
1.261
1.142
1.024
1.031
1.046
1.063
1.008

SD
0.1435
0.1104
0.4997
0.4703
0.2797
0.1884

0.27
0.4604
0.05423
0.2267
0.1166
0.213
0.1114
0.3534
0.4186
0.3159
0.1399
0.3244
0.3352
0.3222
0.2372
0.1722
0.1051
0.2635
0.2222
0.122
0.3442
0.1208
0.1323
0.3343
0.1425
0.267
0.1414
0.1245
0.2362
0.4156
0.1317
0.1321
0.4389
0.349
0.1544
0.1735
0.2098
0.2425
0.0914

MC Error
0.001662
0.001316
0.004542
0.004062
0.003033
0.002283
0.002952
0.00275
0.0003934
0.00265
0.001321
0.002481
0.001142
0.003663
0.003898
0.003224
0.001683
0.003388
0.003549
0.003501
0.002762
0.001877
0.001228
0.002648
0.002528
0.001424
0.00356
0.001233
0.001523
0.003471
0.001566
0.002915
0.0015
0.001455
0.002469
0.003801
0.001585
0.001505
0.004005
0.003395
0.001804
0.001929
0.002317
0.002669
0.0008751

Al4

623
624
625
626
627
629
630
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
649
650
651
652
653
654
655
656
657

1.026
1.046
1.939
1.016
1.039
1.09
1.033
1.021
1.175
1.011
1.085
1.244
1.258
1.324
1.016
1.054
1.23
1.384
1.09
1.26
1.114
1.028
1.343
1.008
1.006
1.037
1.165
1.037
1.932
1.322
1.5563
1.799
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Appendix II. Latent Allocation Estimates by Patient:

Mean and Standard Deviations of Posterior Distributions
PatientID Mean

SD
0.1603
0.2102

0.239
0.1251
0.1936
0.2861
0.1796

0.142
0.3801

0.102
0.2792
0.4296
0.4378
0.4681
0.1265
0.2267

0.421
0.4863
0.2866
0.4388
0.3176
0.1655
0.4748

0.08741

0.07462

0.1883
0.3715
0.1886
0.252
0.4671
0.4971
0.4011

MC Error
0.001783
0.002606
0.001438
0.001187
0.002103
0.002974
0.001954
0.001481

0.003954
0.0009585
0.002943
0.003955
0.004052
0.004163
0.001317
0.002434
0.004124
0.003742
0.003075
0.00463

0.003327
0.001792
0.004257
0.001022

0.0008591
0.002087
0.003698
0.002076
0.001697
0.004383

0.004462
0.002518




Patient ID
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Appendix III. Random Effect Estimates by Patient:
Posterior Distribution Mean and Standard Deviation Estimates

Mean
2.607
0.03762
0.5734
-0.2296
-1.266
2.559
-1.275
-0.02483
0.08798
12.46
-1.098
0.7251
-1.024
0.723
-0.8084
1.502
2.331
-0.6835
-0.5026
-1.892
0.7784
1.888
0.9737
2917
1.353
0.5266
0.9796
-0.4187
-0.4251
-1.021
-1.354
6.33
3.069
0.08086
6.155
3.033
4.505
-0.8888
1.479
0.7124
0.6512
1.269
0.7209
3.374
-0.8346

SD
0.147
0.581

0.6576
0.6246
0.841
0.06743
0.4062
0.4467
0.5065
0.4937
0.8815
0.4676
0.5858
0.2942
0.6098
0.3383
0.2022
0.6334
0.471
0.9853
0.2961
0.6042
0.3942
0.1587
0.4297
0.6134
0.6364
0.6838
0.6744
0.4603
0.7401
0.1327
0.06936
0.3424
0.3568
0.1135
0.3611
0.7121
0.09073
0.2388
0.1009
0.1198
0.5795
0.0828
0.634

MC Error
0.00318
0.007613
0.007794
0.007683
0.01148
0.002289
0.005254
0.006325
0.00633
0.01024
0.01328
0.005857
0.006811
0.003762
0.007179
0.004179
0.003085
0.00758
0.005298
0.01299
0.004284
0.008321
0.004997
0.003555
0.006345
0.007457
0.007754
0.008323
0.008329
0.005586
0.008874
0.005007
0.002594
0.00477
0.007363
0.002991
0.007357
0.008733
0.002197
0.003042
0.001741
0.00239
0.007579
0.002889
0.007868

AlS

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20

Patient ID Mean

-0.4144
1.68
0.8962
-0.7593
2.043
0.007098
-0.799
0.4842
-0.8912
1.558
1.207
-0.5479
-0.5127
0.4746
2.323
-0.07252
8.082
0.8162
0.9879
1.665
-0.8406
0.3598
-1.401
4.704
2.784
1.955
5.182
-0.5469
0.08482
1.109
0.5044
-1.607
-2.326
1.646
0.2392
1.794
0.3132
1.785
0.4223
2127
1.061
4.887
1.245
2.461
-0.296

SD
0.2318
0.07734
0.06519
0.7366
0.1926
0.2305
0.4352
0.6343
0.703
0.2425
0.1413
0.5716
0.6875
0.168
0.0549
0.2581
0.4994
0.3477
0.1321
0.07053
0.6593
0.49
0.6063
0.492
0.2955
0.05351
0.4179
0.467
0.1939
0.7416
0.4903
0.7757
0.8044
0.09791
0.2448
0.1439
0.1726
0.1651
0.5242
0.1688
0.1043
0.302
0.2682
0.2038
1.096

MC Error
0.002874
0.001856
0.001464
0.009166
0.00365

0.002902
0.004927
0.007593
0.008411
0.004139
0.002299
0.007325
0.007882
0.002239
0.001991
0.00328

0.0107

0.004264
0.002243
0.001887
0.007764
0.006327
0.008134
0.007157
0.004787
0.001778
0.007091
0.005834
0.002665
0.009599
0.006162
0.01091

0.01182

0.002303
0.00298

0.00272

0.00243

0.002652
0.005803
0.003352
0.001691
0.005811
0.003343
0.003839
0.01416




Patient ID
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
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Appendix III. Random Effect Estimates by Patient:
Posterior Distribution Mean and Standard Deviation Estimates
PatientID Mean

Mean
-0.09156
0.7797
0.2793
2.944
2.438
0.6351
-2.962
-1.239
2.495
0.9434
-0.4319
1.378
3.032
0.687
-1.077
-0.6541
2.571
0.633
0.236
1.748
-1.261
2.22
-1.281
-3.211
211
-4.186
-0.09269
5.409
-0.3261
2.268
-1.594
1.842
2.391
0.04588
-1.209
2.064
0.9815
0.9551
0.5631
0.3692
4.661
-1.051
1.463
-0.0895
-0.4004

SD
0.323
0.2403
0.51
0.1558
0.1048
0.2195
0.9864
0.7439
0.08894
0.4145
0.4604
0.1737
0.1645
0.494
0.6518
0.2943
0.1223
1.184
0.3593
0.05772
0.692
0.3239
0.5616
0.8661
0.2222
1.097
0.4979
0.1685
0.6341
0.09249
0.6853
0.1631
0.08007
0.4289
0.68
0.3663
0.4353
0.1153
0.4433
0.1687
0.1896
0.4908
0.2015
0.6062
0.7134

MC Error
0.003998
0.003363
0.006289
0.003464
0.002722
0.003586
0.01619

0.009143
0.002396
0.005406
0.005924
0.002991
0.003627
0.005777
0.008385
0.004452
0.003068
0.01639

0.004325
0.001794
0.00944

0.004484
0.007013
0.01255

0.003454
0.01683

0.006142
0.004872
0.007416
0.002172
0.009599
0.002756
0.002447
0.004858

0.0103

0.005093
0.005683
0.001503
0.005522
0.002365
0.004487
0.005796
0.002802
0.007127
0.008686

Al6

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

0.122
-1.114
-1.054
-0.7751
1.096
-2.159
-0.07099
-1.265
0.9141
-0.8697
0.8842
-1.922
-0.3701
1.192
-2.425
-1.998
-2.033
2.446
1.899
-1.389
-2.811
3.584
0.06022
-0.3791
6.164
3.846
-0.1497
2.656
-0.01016
2.653
1.14
-1.686
-0.1419
0.5701
6.253
-2.23
0.9082
0.09923
-2.41
0.5163
-1.527
-0.1239
-0.6017
1.194
2.247

SD
0.6046
0.5602
0.4507
0.3743
0.3643
0.9252
0.2285
0.7529
0.1506
0.4132
0.1619
0.8165
0.3834
0.2223
0.7248
0.8467

0.753
0.1494
0.08967
0.8088
0.781
0.2312
0.2804
0.4575
0.581
0.668
0.2605
0.1369
0.5515
0.197
0.1597
0.7001
0.6015
0.3737
0.536
0.7011
0.3546
0.4095
0.976
0.3535
0.7881
0.2937
0.3754
0.6445
0.592

MC Error
0.007639
0.006969
0.006166
0.004723
0.004696
0.01084

0.002783
0.009399
0.002253
0.005716
0.002367
0.01104

0.004699
0.003382
0.01026

0.01046

0.01148

0.002496
0.001862
0.01019

0.01136

0.00423

0.003642
0.005697
0.008727
0.009889
0.002948
0.003217
0.006901
0.003787
0.00257

0.01045

0.006882
0.004605
0.009663
0.008952
0.004828
0.005477
0.01468

0.005034
0.009642
0.003951
0.004406
0.008885
0.008171




Patient ID
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
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Appendix III. Random Effect Estimates by Patient:
Posterior Distribution Mean and Standard Deviation Estimates

Mean
1.73
-0.5579
-2.641
1.195
1.956
-1.089
-0.6406
0.379
-0.9947
-0.7846
4733
0.3738
-0.4992
-0.9556
1.793
-0.7626
-2.06
-1.957
1.946
-0.4455
-1.026
1.342
2.091
7.264
0.5945
-2.958
-0.06001
-1.739
0.556
5.186
-0.2257
0.1954
-1.853
-0.1741
-0.1166
2.496
3.748
1.098
-2.028
2.257
0.6011
-0.1376
1.53
-0.5463
3.506

SD
0.1736
0.3667
0.8653
0.4173
0.1112
0.5025
0.5484
0.5051
0.6903

0.543
0.2385
0.3021
0.4198
0.4668
0.1227

0.608
0.8105
0.5941

0.544
0.8908
0.5988
0.4992
0.1983
0.1795
0.1745
0.9183

0.311
0.7713
0.1826
0.5847
0.2613
0.6145
0.8814

0.343
0.3977
0.2028
0.2242
0.1646
0.7254
0.1969
0.3007
0.4472
0.1086
0.9016
0.1542

MC Error
0.003132
0.005077
0.01142
0.005758
0.002472
0.006629
0.006595
0.006091
0.008537
0.006178
0.00452
0.003596
0.005237
0.007187
0.002624
0.008173
0.01014
0.00888
0.007111
0.01022
0.007512
0.006316
0.003551
0.005728
0.002541
0.01094
0.003539
0.01007
0.002672
0.009277
0.00328
0.007859
0.01122
0.004223
0.004914
0.003449
0.004433
0.002869
0.0112
0.003736
0.003972
0.005539
0.002285
0.0114
0.003661

Al7

PatientID Mean

226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

0.2879
-0.1457
-0.1089
1.882
-1.322
-0.9393
5472
1.044
0.7611
-2.463
-0.5494
2.251
-0.07074
2.2
0.2654
-1.755
0.716
4.257
-0.2338
-1.219
1.501
-1.79
3.953
-1.056
-0.4498
3.803
2.377
-0.04214
-1.158
1
0.05374
0.2536
-0.8594
0.4077
0.9646
-1.532
1.077
0.551
1.258
0.7752
1.581
2.715
2.416
0.1599
-0.2964

SD
0.5366
0.3255
0.4627

0.09359
0.6374
0.5055
0.4038
0.1974
0.4147

1.026
0.6356
0.1744
0.56439
0.7776
0.2796

1.078
0.3557
0.1782
0.4437
0.5419

0.09992
0.7078
0.0634
0.5997
0.5174
0.1508
0.1505
0.6635
0.5647
0.5134
0.4271
0.3582
0.4645
0.2225
0.5648
0.6967
0.4509
0.1819
0.1473
0.2172
0.2068
0.56819
0.1357
0.9429
0.6627

MC Error
0.006963
0.003708
0.006
0.002184
0.00802
0.006078
0.006823
0.003077
0.005071
0.01365
0.007465
0.003028
0.006777
0.009864
0.003892
0.0135
0.004664
0.004331
0.005837
0.006979
0.002013
0.009343
0.00265
0.008017
0.006787
0.004033
0.003094
0.008368
0.006381
0.006392
0.004878
0.004599
0.005676
0.003129
0.006738
0.008472
0.005857
0.002483
0.002355
0.003265
0.003531
0.008732
0.002284
0.01094
0.007861




Patient ID
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
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Appendix III. Random Effect Estimates by Patient:
Posterior Distribution Mean and Standard Deviation Estimates
PatientID Mean

Mean
-0.8267
1.002
0.4112
0.4178
0.1645
-2.838
1.333
1.353
0.1739
0.6016
-0.4517
-0.5655
0.838
1.08
0.6069
-0.7945
-1.087
2.132
0.9538
0.1278
0.7368
0.04591
2.07
3.271
-4.337
-0.1459
-0.1468
0.513
-1.186
2.867
1.459
0.6804
0.5048
-0.3297
-2.305
2.796
3.005
2.426
0.3148
0.05691
1.514
-0.3218
-0.4263
1.697
-0.3104

SD
0.7606
0.5871
0.2386
0.4429
0.6148

0.91
0.4895
0.314
0.6009
0.3238
0.4467
0.4145
0.1954
0.1205
0.2171
0.6408
0.6096
0.0824
0.1548
0.3309
0.2193
0.3141
0.2513
0.1629
0.868
0.5065
0.5259
0.2802
0.721
0.4449
0.1738
0.1768
0.2533
0.3946
0.7722
0.2057
0.3696
0.3069
0.372
0.3737
0.1392
0.4845
0.4019
0.6251
0.54565

MC Error
0.009789
0.007766
0.003364
0.005474
0.007178
0.01186
0.006923
0.003839
0.007342
0.004239
0.005328
0.005745
0.002768
0.0021
0.002793
0.007807
0.00742
0.002049
0.002637
0.004256
0.002979
0.00413
0.003892
0.003015
0.01267
0.006368
0.006423
0.003658
0.01015
0.006408
0.00277
0.002424
0.003461
0.005144
0.01006
0.003999
0.005507
0.00441

~ 0.004434

0.004513
0.002148
0.005916
0.005086
0.008613
0.006847

Al8

316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

0.4148
1.599
0.5246
1.005
-1.316
0.6752
0.765
-0.1885
3.361
0.4755
-0.6165
4.236
1.271
0.233
-1.827
0.512
1.36
-0.01644
1.662
2.501
1.09
4.671
0.3028
-0.5154
0.1521
1.477
0.1668
1.717
0.5203
0.1295
0.4854
-0.5573
0.8291
1.591
1.868
-0.6475
1.815
0.6596
2.328
0.233
2.897
1.493
1.202
3.065
-1.376

SD
0.5577
0.2295
0.1827
0.6079
0.6997
0.2591
0.2649
0.7557
0.1628

0.255
0.9152
0.1438
0.2053
0.5165
0.8156
0.6145

0.193
0.3925
0.1849
0.2224

0.179
0.3748
0.4857
0.5002
0.3434
0.2299
0.3392
0.6001
0.2155
0.3394
0.2936
0.4561

0.57
0.1604
0.2309
0.5106
0.1359

0.56
0.2186

0.268

0.258
0.1696
0.7157

0.07506
0.6603

MC Error
0.007126
0.003421
0.002515
0.007549
0.009167
0.003599
0.003121
0.009282
0.003234
0.003513
0.01113
0.004082
0.003106
0.006114
0.0092
0.007832
0.003057
0.0054
0.002713
0.004138
0.002877
0.006801
0.006085
0.005867
0.004276
0.003097
0.004115
0.007538
0.003213
0.004149
0.003633
0.005415
0.007554
0.002647
0.003246
0.006627
0.002816
0.007138
0.003953
0.003301
0.004841
0.002985
0.009259
0.002184
0.008313




Patient ID
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
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Appendix III. Random Effect Estimates by Patient:
Posterior Distribution Mean and Standard Deviation Estimates
Mean SD MC Error PatientID Mean SD MC Error

2.681 0.111 0.002629 406 0.2017 0.5561 0.007174
2.59 0.1776  0.003938 407 1416  0.3031 0.004549
-0.7972 0.611 0.009146 408 -1.161  0.5625 0.006847
-0.00365 0.3305 0.003861 409 1458 0.1974 0.002945
0.136 0.4867 0.006545 410 1.44 0.3353  0.00461
0.03165 0.7072 0.008967 411 0.3896 0.6536 0.008301
-0.7283  0.5243 0.007156 412 0984 0.5635 0.00604
04673  0.2768 0.004007 413 1.549 0.363  0.005489
2.231 0.103  0.002011 414 -1.297 0.7336 0.008644
0.1455  0.3632  0.004893 415 1.198 0.1973 0.002938
0.3414 0.5078 0.007163 416 3.296 0.1308 0.003157
-0.894 0.6181  0.008735 417 1.364 0.3593 0.005672
-0.6671 0.6062  0.00724 418 -1.376  0.7891  0.009983
-0.3251  0.3598 0.005072 419 1172  0.1522 0.002414
1.574 0.1877  0.003242 420 -2.314 1.015 0.01537
-0.4696  0.7669 0.0104 421 -0.8298 0.6447 0.007787
1.212 0.217  0.003044 422 0.3202 0.3339 0.004064
-0.2439  0.5079 0.007014 423 0.5507 0.2751 0.003742
06198 0.3684 0.004869 424 -0.1196 0.4823 0.005732
-2.47 0.925 0.01308 425 1.21 0.2646 0.004034
-2.01 0.9203 0.01163 426 -2.391 0.9016  0.01294
0.1157 0.5129  0.006167 427 0.9583 0.3951 0.005368
0.2149 0.552 0.00712 428 1.303 0.2605 0.003385
-0.7114  0.7445 0.008902 429 0.2928 0.5446 0.007552
1.2 0.3712  0.005014 430 0.04642 0.4847 0.006133
1.967 0.133  0.002916 431 0.3044 0.4882 0.006107
-1.078 0.6253  0.008018 432 1.403 0.6286 0.008282
2.098 0.1958  0.003094 433 04835 0.5866 0.006962
2.874 0.2767  0.004265 434 -0.5428 0.8177 0.009845
-1.48 0.5805 0.008031 435 3.947 0.2568 0.005607
1.03 0.2161  0.003048 436 -0.7268 0.5106 0.006411
1.029 0.404  0.005382 437 0.5939 0.3986 0.005178
0.694 0.3825 0.004856 438 -1.052 1.036 0.01258
0.1917  0.3512 0.004279 439 -0.7146  0.7065 0.007801
0.2558 0.3995 0.004955 440 -1.305 0.6831 0.008797
0.3637 0.3108 0.004267 441 -0.4588 0.4813 0.006308
-1.266 0.7248  0.01073 442 -0.1613 0.5017 0.006258
1.764 0.3181  0.004846 443 -0.6042 0.7589 0.008624
1.759 0.2009 0.003448 444 0.1096 0.5734 0.007045
0.1129  0.3885 0.004628 445 1.187  0.8497 0.01067
-2.21 0.7728  0.01041 446 -0.8411  0.4501 0.005726
0.1253 0.8146  0.01082 447 2226  0.1366 0.003031
0.03271  0.4791  0.006007 448 0.6299 0.346 0.004346
0.7385 0.3184 0.004003 449 0.1377 0.4759 0.005065
-0.6882 0.561 0.007504 450 -1.476 0.725  0.008901
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Patient ID
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
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Appendix III. Random Effect Estimates by Patient:
Posterior Distribution Mean and Standard Deviation Estimates
Mean SD MC Error PatientID Mean SD MC Error

0.6971 0.5227 0.006486 496 -0.2949 0.6154  0.00777
-1.294 0.6713  0.007976 497 0.9159 0.2243  0.00319
04715 0.3925 0.005335 498 -0.7376  0.6046 0.008103
-0.6426  0.6333 0.007897 499 2.249 0.207  0.003882
-0.6932 0.6738 0.008652 500 -3.409 1.025 0.01608
-0.6735 0.6608 0.008606 501 4.027 0.3825 0.006971
0.6462  0.3223 0.004262 502 -1.086 0.7679  0.01063
0.03865 0.5317  0.007035 503 -0.02512 0.8073  0.00889
0.4284  0.3444 0.004524 504 2.753 0.272  0.004661
1.32 0.275  0.003911 505 -1.747  0.851 0.01182
1.772 0.1928  0.003192 506 0.07038 0.4465 0.005623
-0.7086 05575 0.007171 507 -0.8157 0.6237 0.008067
0.08443  0.387 0.00521 508 6.286 0.2619  0.00672
-1.359 0.7916  0.008988 509 -1.013 0.7362 0.009503
1.525 0.1595  0.002286 510 -2.144 09841  0.01413
1.366 0.2671  0.003901 511 2282 0.6226 0.008874
0.3549  0.4305 0.005738 512 0.7458 0.3763 0.004785
-0.0291  0.4394  0.005753 513 2.29 0.5196  0.006587
-0.871 0.6785 0.008577 514 0.6657 0.7302 0.008907
1.595 0.2459  0.003671 515 -0.6926 0.5985 0.00715
-0.7961 0.8545  0.01091 516 -0.4728 0.649  0.007216
-0.8686 0.6718  0.008224 517 -0.5008 0.746  0.009415
0.7651 0.7232  0.009961 518 -0.3645 0.6545 0.008493
-0.5473 0.6148 0.007618 519 1.34 0.4605 0.005273
-2.077 0.7634 0.0108 520 -0.9437 0.7018  0.009285
1.015 0.4579  0.006226 521 0.614 0.3565 0.004465
03299 0.5049 0.006202 522 1.091 0.3781  0.004912
04067 0.7214 0.008714 523 0.8294 0.4824 0.006339
-0.3884 0.513  0.006804 524 -1.634 0.8401  0.01036
-0.06238 0.5264  0.00579 525 -0.2954 0.6267 0.008703
-0.5694 0.6099 0.006805 526 -2.508 0.9536 0.01316
-0.4652 0.5195 0.006032 527 -0.3118 0.583  0.006848
-0.1088 0.5506  0.00718 528 1.417  0.3852 0.005556
-0.5602 0.504  0.006173 529 2136 0.3146  0.004564
2.558 0.3921  0.006073 530 -0.7019 0.7223 0.008203
2.594 0.1208  0.003208 531 -0.06356 0.5936  0.00792
0.3788 0.4684  0.00587 532 2.169 04099  0.00542
0.7641 0.394  0.005252 533 0.8872 0.4121 0.005261
2.656 0.3814  0.005201 534 -0.0943 0.5954 0.007115
0.1578  0.4027 0.004881 535 -0.3728 0.6521 0.008065
0.7491 0.3688  0.004595 536 0.7712 05088 0.006943
-1.841 0.7535 0.01184 537 -1.154  0.7388 0.009058
-2.124 0.8706 0.011 538 1.806 0.258  0.004232
0.8094 0.4639 0.005812 539 -2.008 0.8768  0.01141
0.4765 0.5173 0.006614 540 -1.184 0.7832 0.01075
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Patient ID
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
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Appendix ITII. Random Effect Estimates by Patient:
Posterior Distribution Mean and Standard Deviation Estimates

Mean SD MC Error PatientID Mean SD MC Error
0.733 0.5029 0.005821 586 0.4531 0.5093 0.006848
3.331 0.5631 0.007744 587 -1.095 0.781 0.009907
1 0.4463 0.005874 588 0.1775 0.7286 0.009263
0.5395 0.509 0.00629 589 -1.212  0.7402 0.009324
2.028 0.2864 0.004503 590 1.49 0.3711  0.004953
-2.861 1.02 0.01432 591 1.982 0.3803 0.006025
3.869 0.204 0.004564 592 1.172  0.4924 0.006242
1.531 0.311 0.004767 593 -0.9205 0.984 0.01211
1.607 0.3733  0.004948 594 1.3 0.4377 0.005943
1.597 0.6129 0.008006 595 -1.281 0.8517 0.01077
0.07894  0.8487 0.01174 596 1314 05192 0.00638
0.8508 0.9328 0.01176 597 1.246 0.4364 0.006364
-1.301 0.7678 0.008605 598 0.5245 0.4766 0.006484
0.5869 0.5405 0.006601 599 -0.2947 0.7527 0.008906
1.399 0.3085 0.004754 600 -1.545 0.8457 0.009517
-0.09466 0.7058 0.008651 601 0.7559 0.5073 0.006841
-0.3556 0.8397 0.009035 602 0.2998 0.6397 0.007633
1.039 0.5041 0.00715 603 -1.157 0.8975 0.01108
0.4303 0.659 0.007878 604 1.43 0.4463 0.005619
1.489 0.4125 0.006213 605 -1.044 0.7491 0.009154
-0.0961 0.5603 0.006967 606 -0.8247 0.7534 0.009405
-2.763 0.8883 0.01514 607 1.32 0.4926 0.006138
1.821 0.378 0.005266 608 -0.7954 0.8853  0.01048
-0.4719  0.8015 0.0106 609 0.8046 0.5012 0.006075
0.7826 0.5394 0.007162 610 -0.6943 0.7191  0.009042
0.2183 0.5454 0.006265 611 -0.9889 0.663  0.009335
0.8592 0.415 0.005763 612 0.4417 0.7451 0.009338
-0.9119  0.7778 0.01017 613 1.923 05066 0.007017
3.567 0.1497 0.00411 614 -0.9525 0.836  0.009979
-0.5427 0.5663 0.007555 615 -0.898 0.8139 0.009419
-1.03 0.9488 0.01089 616 2122  0.5197 0.007396
2.438 0.3492 0.005526 617 1.288 0.8148 0.01005
-1.796 0.9505 0.0118 618 -0.5787 0.8383 0.0115
0.03615 0.6875 0.007292 619 -0.261 0.7348 0.009977
0.7197 0.4466  0.005901 620 -0.01962 0.9647 0.01194
-1.007 0.8647 0.01223 621 0.5414 0.6017 0.007291
-0.6193 0.7209 0.008973 622 -1.824 0.8922 0.01032
-1.237 0.8666 0.01105 623 -0.5013 0.8339 0.01133
3.055 0.8751 0.0122 624 0.1218 0.7114 0.008451
2.416 04024 0.005951 625 5433 0.5825 0.008735
0.8946 0.5779 0.007571 626 -1.019 08779 0.01043
-0.03292 0.6367 0.007106 627 -0.01778 0.7154 0.008784
0.8294 0.4923  0.006507 628 0.3937 0.8412 0.0107
3.712 0.3282 0.005771 629 0.9257 0.6187 0.007701
8.227 0.3606 0.007892 630 -0.1175 0.6605 0.008417




Patient ID
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
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Appendix III. Random Effect Estimates by Patient:
Posterior Distribution Mean and Standard Deviation Estimates
Mean SD MC Error
-1.109 1.012 0.01307
-0.695 0.8086 0.01013
1.556 0.7215 0.009589
-1.691 1.081 0.01245
0.8469 0.5797 0.007827
2.024 0.4918 0.007418
2.085 0.5218 0.007198
2.373 0.5057 0.007449
-0.9266 0.814 0.009148
0.3544 0.7276  0.008888
1.826 0.8617 0.01086
2.595 0.5854 0.007684
0.865 0.6845 0.007892
2.053 0.6517 0.009392
1.168 0.5748 0.006731
-0.2449 0.5903 0.006749
2.461 0.4592 0.006975
-0.6252 0.8422 0.01038
-1.939 0.9455 0.01337
-2.289 0.9694 0.0115
-0.1341 0.82 0.01157
1.551 0.645 0.007681
-0.1913 0.907 0.01154
5.222 0.4086 0.007046
2.276 0.8244 0.01119
3.217 0.8432 0.01249
4.277 0.6397 0.009066

A22




Hanlon, Alexandra

eV

9% 8 2L 09 8 9 ¥ zZI O

% B L 09 8 9% WXz o

% ¥ . 09 8 o€ X 2 O

9% B 2L 09 B 9% ¥ zZb O

% 8 L 09 8 9% ¥ Zb O

1 1 1 | I N T | 11 | I | | | 1 1 11 1 1 1 i1 .+ 1t 1 I | I VO O I | P 1 1 | S | 1 11 1 1 1
- 0 - 0 - 0 .. - 0
- -NA-_ 1 ] - - b
./.~ |, \‘l‘d"vljk \ﬂ.\-\lj&
- € - € - € - € - €
- * - ¥ L. ¥ - - ¥
=1 =1 |- S - S - S
oe=pi xd e1=pi yxd gI=p i yd 21=p i yxd ol=p i yd
9% ¥8 & 09 8 9 ¥ 2 O 9% ¥ T 09 8 9 ¥ 2 O 9% 8 2 09 8 % ¥ uU 0 9% 8 2 03 8 9 ¥ 21 O 9% ¥ 2 09 8 9 ¥ 2t O
/] ] 1 ] 1 1 ) /) ) l } 1 1 1 1 1 ] ] 1 ] 1 NS I | ] ] } 1 1 1 1 (] 1 1 1 1 L ] 1 L.} ] ] ]
- 0 . 0 - 0 ® - O !-o
I“l’blﬂ..j-_ .IDﬂIiI’OIIj.— TN 0—00een, [, |.\||0.‘.‘|.Ilj-— "-'ll‘jl
- 2 - 2 - 2 - - 2
- € - € |- € - € - £
4 - v - ¥ - v - 7
. ¢ L | s L s - s
gi=pi yd +1=p i yd ci=p i xd Z2I=p i yd Li=pi ¥
9% ¥8 Z2 09 8 9% ¥ ZL O 9% ¥ Z. 03 8 9 ¥ 2z 0 9% ¥ X 09 8 9% ¥ 2 O 9% ¥ W 09 8 9% W ZL O 9% ¥ 2L 09 8 9 ¥ T O
i1 1 1 1t 1 L1 ) | I | | | | | 1 1 | S | ] | S N S T I | i 1.1 1 1 1 1 1 | S O . 1 1 i ¢
ﬁa #o - O o
. Ir1|..‘l.lj.— ‘I..I“.}ur ‘} L
Lz L ¢ =4 - ¢
oooé ¢ L ¢ o‘o L ¢
4 - r - ¥ - r
- & =1 = - S =
ol=pPi ¥xd e=pi ¥d gs=pI rd =P i yd o=p i »¥d
9% ¥8 2. 09 8 9% ¥ 2z O 9% 98 2. 09 8 9% ¥ 2 O 9% ¥ U W 8 %€ 7 T o 9% ¥8 ZL 09 8 9% ¥ 2 O 9% 8 2. 09 8 9 ¥ ¢ O
1 ] [ 1 ] H 1 1 1 1 1 ] 1 1 1 /] 1 1 1 1 ] 1 1 1 1 i L ] 1 1 1 L L 1 (] 1 1 1 1 1 1 1 1 | 1
- 0 - O - 0 - 0 - 0
f.:p JT \II.II)L _’A._ o ® L1
- ¢ A x4 - € -
- € - € - € - € - €
L ¥ ﬁv 4 - ¥ - ¥
- G - S - S - S - S
o=p | ¥d +=p i ¥ed e=p i yd Z=pi rd 1= i yd

RIPUBXI[Y ‘UOJuBH

{(s10p) BleQ [emoY Yim (sul] pI[os) SuInig [OPOIN JuSlEed [enplalpy ‘Al Xipuaddy

(s1xe-£) 1+(VSd)30[ sns1oA (sIxe-x) SYJuoU ur SuIL],




Hanlon, Alexandra

1XA4

9% 8 2. 09 8 9 ¥ 21 O 9 ¥ L 09 B O ¥ Z O 9% ¥ 2 00 8 9% ¥ 2z 0 9% Y8 %€ 09 8 9% ¥ U O 9% 8 2 09 8 9% ¥ = 0O
i 1 1 11 1 1 1 1 1 1 1 1 1 [ 1 ] 1 1 | - 1 ] 1 | ] 1 ] 1 1 i ] L1 ] 1 1 1 ] 1 1 1 ] ] 1
- 0 - O - 0 - O x4
3-- " N -.ll‘.fJ |, % |, ‘.0. |,
Lz ‘!}.N - 2 = e\|?
- € .-n b € - € .vn
- r - ¥ - ¥ 4 - ¥
=3 - S - S - S - S
Oo=p i ¥d ee=pi ¥d ge=pi ¥d Ze=pi xd oe=p i ¥d
Svnmncwcvmnvnﬁo. 9% ¥8 2. 09 B 98 ¥ T O 9% 8 2 0 8 9% ¥ 2 o0 9% 8 ¢ 09 8 9 ¥ 2 O 9% ¥ 2 09 8 9% ¥ ¢ O
1 1 1 L. ] /] ) ) ] ] 1 1\ 1 i 1 L 1 1 ] 1 1 ] 1 1 L 1 1 1 1 1 1 1 1 ] [l L 1 |} i 1 L
- 0 L o ‘ - 0 - 0 ~ .. - 0
‘. L1 'flj.- ® [t L /A.v
X3 =4 ‘0 Lz L 2z %4
- € - € fn b € | €
ol - ¥ - 7 - ¥ - 7
- ¢ S =7 - ¢ - S
se=pi ¥rd e=p i ¥d ee=pi ¥xd 2e=p i ed Le=p i xd
9% ¥8 2L 03 8 9 ¥ 2 O 9% ¥8 T 09 8 o ¥ T 0 9% ¥8 2 09 8 9% ¥ T O 9% 18 % 09 8 9% ¥ zZ O 9% ¥ L 09 o € ¥ Z 0
] I 1 1 1 ] 1 ] ] 1 1 1 1 1 1 1 1 ] 1 1 ] i 1 1 i | 1 1 1 I [ ] 1 1 1 1 1 1 I 1 1 ] ] 1 1
- 0 - O - 0 - 0 =4
.j. L ,I‘j-- -'/_. L+ \{j-— |‘I|‘|I||’.'v/-w
A - ¢ x4 - 2 x4
- € . € - € - € - €
- ¥ - ¥ - r 4 - 7
S - S L S - S - S
oe=pi ¥d ez=pi xd g=pi xd Z=pi rd ge=pi ed
% ¥8 % 09 8 9% ¥ = O 96 ¥ 7. 09 8 9% ¥ = 0 86 ¥ 2 09 8 9€ ¥ ¢ 0 9% 8 2L 09 8 %€ ¥ 2z 0 % ¥8 ¢ 09 8 9o ¥ T O
] ] 1 1 1 1 ] L L 1 1 i | L ] ] 1 [l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (] 1 1 L 1 1 1 ] 1 [l 1 1 1
L o L o ° - 0 L o ® ]
\l}l L, l’j-_ L, se®e %0 |
Lz o\ ! : Lz \\\\D\Q“.‘J.N o® V-N
- ¢ el - ¢ - ¢ L ¢
=4 - r - ¥ - ¥ =4
=] S i . S - S
ce=p i yd Z2=p I yed ge=p i xd ZZ=pi ed =P i ¥d

}(s10p) BIRQ [EMOY YL (uI] PI[OS) SUIL] [SPOIN JuUSled [enplAlpu] *Al XIpuoddy
BIpURXI[Y ‘UOJURH

(s1xe-K) 1+(VSd)30] snsioa (SIXe-X) SYIUOW UI SWIL],




Hanlon, Alexandra

sV

9% 18 <L 09 8 9 ¥ 2z O
| T O AN SN VOO TR N |

9% ¥ < 03 8 %K W L O
| S US| W S I N N |

% B 2 08 8 9% ¥ u 0
IS IO VEVOU N I W B S |

% ¥8 ZL 09 8 %€ W U 0
I N N S S N S T |

% ¥ 2L 09 8 %€ ¥ 2 O
| SV ORI TN OV N N B

0 [+] 0 [ o
[ ] ®
ao%e | u’h!&.'ll'lﬂ)‘.. ) ) . j b 1t
L 2 A4 - Z =4 - 2
~ - & - - ¢ -
ﬁ* =i - ¥ - ¥ - ¥
- S - S - S = - S
oo=p i ¥d eg=pi xd go=pi ¥d 9=p i ¥ oo=p i rd
9% 8 2 09 8 9% ¥ 2ZI 0 9% 8 T 00 8 9% ¥ 2 0 9% ¥ W 09 8 9% ¥ ZL O 9% 8 2L 09 8 9% ¥ 7 o 9% ¥ 2 03 8 9% ¥ 2 0
i ] ] 1 1 1 ] 1 1 L L1 1 1 1 1 1 1 1 1 1 [} 1 1 1 1 1 [l 1 i 1 1 1 1 1 1 1t 1 1 ] ] 1 1
- 0 - - 0 - 0 - 0
.....
-+ -+ L+ L1 o -
! o *
® Lz Lz 2z - 2z -z
= - € - € - € - €
- 7 - ¥ - - ¥ - ¥
- S L S S - S S
go=p i ¥xd vo=p i yd eo=p i yd 2P i ed 1o=p i ¥d
9% 8 T 09 8 9o 2 2 O 9% ¥ 2L 09 8 9 ¥ 2 O 9% 8 A& 0 8 9 YW 2 0 9% ¥8 <L 09 8 9 ¥ = O 9% 8 & 09 8 9% 2 2L O
| | 1 1 | S S . | I 1 1.3 1 | S| 1 ] | | 1 11t 1 1 1 1 | | S -] 1 I 1 1 L1 1 11 1 1
- 0 ® L. 0 - 0 P t- O =i
.’
o B0 Ly L1 . ' L L+
Lz Lz d Lz [ . 2 L 2
o980 A
- € - € - € |- € 3
ol - r - 7 - ¥ - 7
- ¢ - S S - & - S
og=p i ¥d 6t=p i yxd sh=p i yd =P i ed ob=p i yxd
9% 18 % 09 8 9 ¥ 2z 0 9% 8 T 09 8y 9 ¥ 2 O % ¥ W 09 8 9% ¥ 22U O 9% ¥8 T 09 8 9% YW % O 9% 8 T 09 8 9% ¥ Z O
1 [ 1 ] 1 i L 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 ] [] ] ] 1 i ] ] 1 L 11 L 1 1 1 L ] 1 1 ] ]
. 0 L 0 - 0
e
‘.( ‘ﬁ s
. IV\\.\\\IC/ _ i T
x4 - - ¢
L ¢ - € - €
- v - ¥ =4
- S - S b S

St=p i d

H=p i ¥rd

e=p i xed

2r=pi ed

1w=p i ¥d

(s10p) B1eQ [eNIOY Y (ul] Pr[os) SUIL] [9POJA JuSled [enplAIpy] “A] XIpuoddy
BIPUBXJ]Y ‘UOJURH

(sixe-A) 1+(VSd)30] snsioa (STXe-X) SYJUOW Ul S ],




Hanlon, Alexandra

9TV

9% ¥ % 03 8 9% ¥ 27 O
| I N S T NN JRN DO A |

86 8 2L 09 8 9 ¥ I O
| S S N NS I NN N

9% 18 & 00 8 9% ¥ i O
| SO SO TR SN N I N - |

9% 8 ZL 09 8 %€ & U O
| N N TR I O SO AN N |

9% ¥ ZL 09 8 o€ ¥ I O
| IRV VU WO N T N I A |

= O x4 - O - 0 - 0
#T.ﬂj , ....:.. ) J“"j L ® ® . .
AL e X | e - 1.&1\!10./
- ¢ =4 - 2 - ¢ x4
- € - € |- € - € - €
- ¥ - ¥ -~ ¥ - ¥ - v
- ¢ - S - S - G - S
os=pi ed e=p i y¥d g/=p i xd =P i ¥xd u=p i yxd
9% 8 L 09 B8r 9% ¥ 2 O 9% ¥8 T 00 o8 9 ¥ 2 O 9% 8 W 00 8 9% ¥ 2z 0 9% Y8 & 09 8 9 ¥ 2 0 9% ¥ % 09 8 9% ¥ T O
1 1 1 1 ] I 1 1 1 ] ] ] 1 1 [l ] 1 ] i 1 1 1 1 1 ] ) 1 1 1 L 1 1 L 1 1 1 1 L 1 ] ] ] L ] 1
L. 0 0 o /] - 0
..’ -+ A.p CA-— -
\.\\.\.‘ﬂ.‘/-w |, Lz Lz
. o ¢ L ¢ L ¢ L ¢
.uv L r - * -
b G b S - § - S =1
S/=p i yd /=P i ¥d e/=p i yd =P ¥d L=pi ¥d
9% ¥8 CL 03 8 9 ¥ T O 9% 8 2. 09 8 9% ¥ T 0 9% 8 &€ 08 8 9o ¥ 2 0 9% ¥8 2L 09 8 £ ¥ =T O 9% ¥ & 09 8 % ¥ T 0
j I r 1 1 &t 1 | 0 | | R T I A | I T I | | S | 11 1 t 1 1 ] 11 1 1 1 ) I | 1 1 1t 1 1 1 1
P 0 - 0 o Lo 1] 0
[ St -+ Ly /A-_ oy [ I'Inlﬂl.'.j-r
x4 ® - ¢ 1 - ¢ - 2
\\Jun '.u - € - € - €
- ¥ - v - 7 - - ¥
. G |- S = - G - S
o=p i yd 69=p i xd go=p i jed 29=pi ¥d og=p i yed
9% ¥ 2L 09 8 9% ¥ 2 O 9% ¥8 2 09 & 9% ¥ 2z O 9% 8 & 09 8 9 ¥ 2 O 9 ¥ 2. 09 8 9t ¥ Z 0 svnwhsovmnﬂu,upc
] 1 1 1 1 ] 1 1 1 1 (] 1 1 1 L i 1 1 ] i 1 1 1 1 i 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1
0 - O 0 [} 0
eg?®e || \\.‘\0:0}._ ’ol LN ,
tﬁad!b-blj g - S
- C - Z x4 - X3
- € - € - € - € - €
- ¥ . ¥ - ¥ - - ¥
- S S - ¢ - G L S

go=p i ¥d

vo=p i rd

go=p i ed

2o=pi ¥d

Lo=pi yed

(s10p) BleQ [emOY Yaim (ul] PIjOS) SUInL] [OPOIA Juoned [enpIAIpY] ‘A] Xipueddy
RIpPUBXI[Y ‘UOjURH

(s1xe-K) 1+(vSJ)30] snsioa (SIXe-X) SYIUOW Ul SWIL],




Hanlon, Alexandra

LTV

9% 18 zL 09 8 9 ¥ T O
| IS S N S UV N S |

%6 8 Z. 03 8y 9€ ¥ 2T O
Lt 1 ¢ t ] !

% ¥ L 08 8 9 ¥ 2T O
| IR I TN OO OO N I |

9% ¥ . 09 8 9 X I O
| S I TS TN S (SO A |

9% 8 W 09 8 9% ¥ 2 O
| O S T I N (OO S

- 0 .’ - 0 - O - 0 .. .......e - 0
\l’l‘l‘}l— L, ¢ j n |, s A n
Lz Lz - 2 -z M‘l!l.ll'l/-«
- € =3 - € - € ..n
- ¥ - r - ¥ - ¥ - ¥
- S - S =i - S b G
ool=p i ¥xd es=p i ¥xd ge=pi xd 26=p i ¥ 96=p i yd
9% ¥ 2 09 8 9 ¥ I 0 9% ¥ UL 09 8k 9 ¥ ¢ O 9% ¥ Z 0 8 9% ¥ 2z O 9% 8 2L 09 8 9 ¥ 2 O 9% 8 ¢ 0 8 9 ¥ 2 0
1 L 1 1 L 1 1 1 1 1 [ 1 1 [l 1 1 1 ] 1 ] 1 L 1 1 1 [] 1 1 1 1 1 ] [ 1 1 L 1 1 1 1 L 1 1 i
|- 0 1] 0 ] - 0
o m ||.!|.b-bfl0/-, &IODDP!}-_ A._
x4 .uN - T - ¢
- € - € L € - €
- r - - ¥ - ¥
- G - S - S - S =i
ce=pi rd v6=p i ¥d eo=pi yd 26=p i ¥d ie=pi yd
9% ¥8 T 09 8 9 ¥ 2t O 9% ¥8 2L 09 8 9 ¥ 2 O 9% 1B 2 0O 8 9% ¥ 2 0 9% 8 W 08 8 9% ¥ T O 9% 8 2 09 8 9% ¥ ¢ 0
i [ I S N | i [ I S B | i1t 1 | I | | S N S S | 1 T I S N I | i1 1 N . ] N N B )
- 0 P - oY - 0 - 0
I/-F ....l. L, \h!\ll.‘lljl |, E}.F
- 2 - 2 - C - 2
- € - € - € - €
- 7 - - ¥ 4
- S S - S - S
os=p i ¥d eg=pi ¥xd ge=p i »xd 8P i ¥d og=pi »xd
9% ¥8 Z 03 o 9%€ ¥ 2z ©° 96 8 2 09 8 9 ¥ % O 9% 1B & 03 8 9% ¥ T 0 9% 8 T 09 By G W o O 96 1w L 09 er st ¥ 2 0
1 L [l 1 1 i 1 ] 1 L 1 ] 1 ] 1 1 ] 1 1 1 1 1 ] ] 1 1 L ] 1 [ L (] 1 i 1 L L 1 1 1 L 1 [ 1
- 0 - O ‘.. - 0 i) ® - 0
L, y -, Ly ® L, 3}-— E.P
‘.‘ - ¢ X3 \\\.‘l\.\\u)..ﬂ - ¢ X3
.'..n - € - € - € - €
- ¥ - 7 - ¥ - 7 - ¥
- S - S - S L ¢ =

ge=pi ed

te=pi xd

eg=pi ¥d

2e=pi ¥xd

lg=pi yxd

{(s10p) BrR( [EMOY YA (SUI] PI[0S) SurL] [9POJA JuSled [EnpIAIpY] "AJ Xipuoddy
RIPUBXI[Y ‘UOJURH

(s1xe-A) 14+(VSJ)30] snsIoA (SIXe-X) SYJUOWI UI WL,




Hanlon, Alexandra

-

8TV

9% 8 2L 09 8 9%€ ¥ U 0
| I T S I AN O N S |

9% 8 z. 08 8 9% ¥ b O
| SN O VOO IS I N B

% W u M 8 9% K u 0
| N N N N SRR TS N N

9% ¥ 2L 09 8 9% ¥ L O
| SO WS T I S S N |

% ¥ Z 09 8 9% ¥ Z O
| NS OV RN I N T |

o® ® Lo X 0 .O... 0 asete, o
° -+ L2 - - ® |
“\‘!“\I’I-N J.N L 2 Lz L 2
- € - € - € - € - €
- ¥ - 7 =4 - ¥ - ¥
- G S =1 - S - &
oZi=pi ¥d 6LL=p i ypd gLi=p i ¥d ZLi=p [ yed oL=pi ed
9% ¥ 2. 09 8 9% ¥y 2 0 9% Y8 2. 09 8 9 ¥ Z O 9% ¥ & 09 8 9% ¥ U 0 9% 8 2L 09 8 9%€ ¥ T O 9% ¥ ZL 09 8 9 ¥ Z O
1 L 1 1 1 1 [ L 1 L L 1 L ] 1 1 1 ] 1t ] L (1 ] ] (] 1 1 1 1 1 L ] L 1 1 L L (] 1 ) 1 1 L L
-0 .‘llbgnho/.f ° [ - P °
(1] L L Ly - L
\\‘\h.-.'hd/-w ! .f - \*\nlj-ﬂ ldllfol-rhlp_l 5
™ | ¢ L € - € - ¢ ®Lec
o - » - ¥ 4 - 7
- S =i S - S }- S
SLi=p i yd vLI=p i ¥d eLi=p i yrd ZLi=p i ¥d LLi=pi ed
9% 8 2 09 8 9 ¥ 2 0 9% 18 2. 09 8 9% ¥ U O 9% ¥ %L 09 8 9 ¥ 2 O 9% 8 & 03 8y 9% ¥ v O 9% 8 L 0 8r %€ ¥ 2Z O
] | 1 1 1 1.1 ] 1 i 1 1t 1 1 1 11 11 1 1 b 1 1 1 1 L1 1 1 1 1 1 111 1 1 P 1 1 1
e® o - o L o o - o
o9 9P o L+ L oo P L
— N \ \ e 3
= L ¢ - T A
- € - € - € - €
- ¥ - - ¥ -
i L s - S - S
oLi=pi ¥xd 60L=p i ¥d go1=pP i ¥d 201=p i ¥d Oi1=p i ed
9% " 2. 0B 89 9% ¥ 2+ O 9% ¥ 2 09 8 9 Y 2z} O 9% ¥ o 09 8 9% ¥ 2z 0 9% ¥8 L 09 8y %€ ¥ 2 0 9% ¥ 2. 09 8 9% ¥ 2 0
1 ] ] L 1 ] (] 1 1 1 [l 1 L 1 1 ] L ] 1 1 ] i L L 1 L 1 1 1 1 (] 1 ] 1 1 ] 1 1 1 1 1 ] ]
- 0 = - O - O - 0
. W \'l"j b m ot8%% | 'II}f--
-z Lz ¥ j-w L z
- € - € .un - € - €
- ¥ L ¥ =i - ¥ - ¥
=1 S - G - 6 - ¢

col=p i ed

+OL=p I yd

€oL=p i yd

201=p i ¥d

Loi=p i ¥d

}(s10p) B1eQ [EMOY Yiim (ul] PI[OS) SumIL [SPOJA JuSLed [enplapu] A XIpuoddy
RIPUBXI[Y ‘UOJUBH

(s1xe-£) 1+(vSd)S0] sns1oa (SIxe-X) SYJuOwW U SUIL],




Hanlon, Alexandra

6Cv

9% 98 7. 03 B8 9 ¥ T 0

9% 18 %L 09 BF 9€ ¥ Z O

9% 8 L 03 8 %€ X 2L 0

9% ¥8 2 09 8 9% W 7 O

96 ¥8 L 09 8y %€ ¥ 2 0O

[ | | S I T | 1 1 .11 1 1 i1 11 1 1 1 | S O I N T ] L1 1 1 1 1 ) 1.1 1 111t 1
L o - 0 [ .. L 0 - 0
) b IJ L\ 2 L |.I|Dl'|j‘_
L 2 - ¢ - 2 -
- € - £ - € - €
- ¥ - ¥ - ¥ - - ¥
- S L S - & - S - &
ori=pi ¥d ecl=p i yd gel=p I yd 81=p i ¥d oel=p i ¥rd
9% 8 WU 09 8 % ¥ 2t O 9% ¥8 %, 09 8 S ¥ T 0 9% ¥ ¢ 09 By %€ ¥ L O 9% ¥ 2. 09 o 9% ¥ 2 O 96 ¥ ZL 08 8 9% ¥ zZ O
1 1 1 ] 1 1 1 L ] 1 ] 1 1 L 1 1 1 1 1 ] ] ] ] I 1 ] 1 1 ] i 1 1 1 ] ] ] L ] 1 1 1 1 1 1
- 0 - O - 0 ‘ - O - O
llc‘l'fljl l'-.of-j._ E-_ S trbtte, . [, ,
fn | L 4 - ¢ - 2 | 2
- € - - € - € .-n
=4 L - ¥ B4 =4
- S - G - S - § =
cel=p i y¥d velL=p i yd eel=p i rd Zel=p i rd lei=p i ¥d
9% 8 2L 09 8 9 ¥ 2z 0 9% 98 T 09 8 9o ¥ 2 O 9% W %€ 08 g £ ¥ 2z 0 9% ¥Y8 2 M 8 9% ¥ 7 O© 9% ¥8 2 09 8 9% ¥ 2 0
L1t 1 1+ 1 ¢t 1. y 1 1 1. 1.1 1 1 !t 1 1 1 11 1 1 T 1 .t ¥ 1 1 1 ! 1 3 ¢ 1 1 .t ¢ i
- O - O o o o
N P L lol'i.‘.. \.\.POI.}-_ o 088 |,
| z | 2 Lz \“\\l’/.u
- € L € - € .-m
- ¥ - ¥ - ¥ - ¥ i
- - - S - S L S
oel=pi ¥d ezi=p i xd gzl1=p i ¥rd Z1=p i ¥d =P i ¥rd
% "8 2L 09 B8 9 ¥ T O 9% ¥8 % 09 8 9 ¥ I O 9% ¥ U W 8 %€ W U O 9% 8 Z 09 gy 9% ¥ L 0 9% 1 2 09 8y 9 ¥ 7 O
i 1 1 ] 1 1 1 L 1 L i ] 1 1 ] 1 1 L ] 1 ] ] ] 1 1 i 1 1 (] 1 1 1 ] ] ] 1 1 1 1 ] ] ] 1
- 0 L. o - 0 - 0 - 0
. 8% N lo...j , ocoooooo . [, o v ttiinans N
Lz L ¢ »ﬂ““\\l}ﬂ-u \.\.!‘.\t.y|~ -z
- € L ¢ | ¢ ® | ¢
- ¥ 14 4 .uv 14
- G - - 6 == -
Zl=p i ed veiL=p i ed ez=p i ¥d Zil=pi ¥d 1Zy=pi rd

RIpUBXI[Y ‘UOTUBRH

(s1xe-K) [+(vSd)30] sns1oA (SIxe-X) SYUOUL Ul Swl ],
'(s10p) B [ETIOY Y4 (3UI] PIOS) SUML [SPOI JuSIIed [ENpIAIPU] A XIpuaddy




Hanlon, Alexandra

0LV

9% " 2 09 8 9€ ¥ U O
IR I N SN U T S |

9% ¥ 2L 09 8B %€ T 2 O
| DOV VO TR S N N |

9% 18 W 08 O 9% ¥ = 0
{ S IR N N I SN S |

9% 18 2L 09 8 %€ ¥ I 0
| I N T NN N N A N |

96 ¥ %L 09 8 9 ¥ I O
1t 1 3t 1 1 1

ﬁo - L o '] L o
) - [ L1 ﬁv ‘0'_
U r ul /
- € XA - Z - =3
- € . € - € - € - €
- ¥ - v - ¥ =4 - ¥
=i - S - S =i =i
o9l=p i ¥d esi=p i ¥d gs1=p i ¥d 2S1=p " ¥d oGl=p i ¥d
9% 1@ % 09 8 9% ¥ 2t O 9% 8 e 09 8 9 ¥ 2 O 9% ¥ Z 09 8 9 ¥ U O 9% ¥ 2 09 8 9% ¥ b O 9% 8 ¢ 09 8 9 ¥ 2 O
I L 1 I I L 1 I [ i1 I i I L L 1 L ] ] 1 L L 1 1 i 1 1 1 1 L1 I 1 I3 i L 1 1 } I | 1 ] 13
- - =
r. L1 ‘.’.- -+
-z \q‘n‘..lj.m f-
- € - € - €
- 4 - 7 4 - 7
b S =1 - S - ¢ - G
SSl=p i yed +Gl=p i yed esl=p i ¥d 25L=p i yd IS1=p i ¥d
9% 8 W 00 8 9% ¥ 2 O 9% ¥ 2. 09 8 9% ¥ 2T O 9% B L 0 8 9% X Z o 9% 8 T 09 o 9% ¥ 2 O 9% ¥8 o 09 8 9 ¥ T O
] 1 1 1 1 I I 1 1 1 I 1 ] 1 1 ] 1 1 ] ] 1 1 ] ] 1 1 ] 1 1 1 L1 ] 1 ] 1 1 1 | 1 1 1 1 ] 1
e - 0 - 0 ® . - 0 - - 0
3 o ...‘..’...I-v - - | - |
- T L ¢ I-N - ¢
v ) \
- £ - £ - € “|n €
Y - 7 - * - ¥ - 7
- S L § - S . G - &
oSl=p i ¥d 6ri=pi ¥xd ghi=p I ¥d ri=p i ¥d orl=p i yxd
9% B ¢ 09 8 9% ¥ 2 0 9% ¥8 2. 03 8 9 ¥ 2 O 9% Y8 . 09 8 9% ¥ 2z 0 9 ¥8 2. 09 8 9€ ¥ zZ O % M| w 09 8 9 ¥ 2 O
1 1 1 L 1 ] 1 1 1 L 1 i ] 1 1 1 L 1 1 ] 1 1 1 1 L ] 1 1 1 ] 1 1 1 (] 1 1 1 1 ] 1 1 1 1
- 0 - O - 0 l- 0 - O
/.-_ OLﬂ.‘ﬂ;}y.. "i’bj-— l-v i--
. 2 A - 2 =4 - 2
- € € - © - € - €
- 7 - ¥ - . ¥ ol
- S - S - - G |- S

sri=pi ¥d

Pri=p i yd

eri=p i ¥d

Zhl=p i ¥

Wwi=p i ed

(s10p) e [EMOY WIm (SUI] PIjOS) UL [SPOJN Jusned [ENPIAIPY] A XIpuaddy
BIpUBXI[Y ‘UojueHq

(s1xe-K) 1+(VSd)3o] snsioA (SIXe-X) SYJUOW Ul SUIL],




Hanlon, Alexandra

eV

9% " L 09 8 9% ¥ I O
| S N SN WY N T N B |

% 98 2L 09 8 9% ¥ T 0
L) 1 5 1 1.1 1 1

9% ¥8 %2 0B 8 9%€ ¥ 7 0
| IO S U S U N B |

9% v L 09 8y 9 ¥ Z O
Lt 11 1t

9% ¥ z 09 8 9% ¥ 2 0
B TN O S O N TS |

o - 0 . X o . O - O
- -’ 3 - 1 - 1
obees \.ﬂ} /t -.'_
- ¢ - ¢ - € - T -
| J
L ¢ | ¢ | ¢ | ¢ fn
L ¥ - v - ¥ - ¥ - ¥
- 6 S - 5 - ¢ ﬁm
ogi=p i yd eL1=p i ¥xd /=P i ¥xd 221=p i ¥xd 1=pi xd
9% 8 & 03 8 9 ¥ U O 9% 8 T 09 8 9% ¥ 4 O 9% W % 09 8 9 ¥ L 0 9% 8 2. 09 8 9% ¥ =T O 9% ¥ 2 09 8 9% ¥ T 0
1 1 1 [ 1 1 1 L 1 L i 1 L1 1 L ] 1 § I N B N | 1 1 1 1 i1 1 L 1 1 ] 1 1 i 1 1 I 1 1
ﬁo - 0 - O - O o
® L ﬁ
dllu.!frlnlod/-, ! - ||I-||hb|.j-, -
[
® e fu L ¢ Lz ﬁ~
®ec L. € € - € - €
- r L ¥ - r - - r
|- G - - S - & - S
S21=pi ¥d v21=p i yd e21=p i ¥ed 2L1=p i rd 2= i rd
9% 8 2 00 8 o€ ¥ 2z O 9% ¥8 T 09 8 9 ¥ T O 9% 1w % 03 Br %€ ¥ 2 0 9% ¥ 2. 09 S8 9 2 ZL O 9% ¥ ZL 09 8 9 ¥ L O
L1 v .t 1 1 F 1 1 it 1 1.1 1.1 L1 3 1 1111 1 1.+ & 1 1 1 P 1 ¢+ 11 1 1 1
0 - 0 }- O o - 0
- ®
. n L\F‘I’“}.— oo\ | L L
|- ¢ - T . 2 ﬁN - 2
® = L ¢ € L ¢ L ¢
- ¥ - ¥ - ¥ - ¥ =4
- G =1 4] .- S
oLI=p i ¥d 69l=p i ¥xd gol=p i ¥d 01=p I wed o91=p i yd
9% v U 03 B 9 ¥ T O 9% 8 . 09 8 9 ¥ 2 O 9% ¥ 2 09 8 9% ¥ 2 O 9% ¥ Z 09 8 9% ¥ I 0 9% 8 ZL 09 8 9% ¥ 2 O
1 1 1 1 1 1 1 1 i) 1 J -] 4 1 1 ) I I S R L 1 1 L1 1 P__1 ¢ ] ] 1 ] ] 1 1 1 L1
-0 [ - o a®s |° o» _se w - ° - o
o**® .
N ¢ L o ‘. L2 "yt b @ g |1
l- C - 2 x4 x4 e T
[ ] r
L € L ¢ ° L ¢ - ¢ - €
- ¥ -4 ® - ¥ 14 - 7
L S . S - S - S - G
Sol=p i y&d +oL=p i yd col=p i ¥ 2o1=p i ¥d tol=pi ¥xd

}(s10p) B1E(Q [EMOY YIM (SUI] PIOS) SUINL] [OPOI JuSled [EnplAIpU] AT Xipuoddy
RIPUBXI]Y ‘UOJURH

(s1xe-£) 1-+(VSd)80] sns1oA (SIXe-X) SYUOW Ul QWL ],




Hanlon, Alexandra

(424

9 8 2L 09 8 9 K 2 O
| N T TN NN U (NN N |

9% 8 22 09 8r 9 ¥ T O
| N NS N SN N T N |

96 ¥ 2 09 8 9% ¥ I 0
| I I SN NN SN WU O

9% 8 % 09 B 9 w 2 O
| N N N U VUV UV A I |

9% 8 2 09 B %€ ¥ U O
| I IO TN U TS N N A |

[} - 0 L o - 0 - 0 - 0
[] -.‘j - L1 FJ L1 FA.F L1
Lz L 2 - 2 - 2 4
- € : - € - € - € - €
- ¥ - 7 . ¥ - ¥ - 7
- S - ¢ e G - S - S
ooe=p i ¥d 661=p i ¥d s6l=pP i ¥pd 261=p i ¥d osiL=p i xd
9% 8 T 09 8 9 ¥ 2 O 9% ¥ T 09 8 9% ¥ 7 O 9% ¥ & 09 8 9 ¥ 2 O 9% 8 2L 09 8 9 W Z O 9% ¥y <L 09 8 9% ¥ 2 O
I [ ] ] 1 L 1 1 1 ] L 1 ] 1 1 1 1 1 1 1 ] ] ] 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 ] 1 1 [] 1 1 1
- 0 L O - O - 0 - 0
L -+ .IA. - [ L S fu— ™ ....—
- ¢ L ¢ ﬁu - ¢ - Z
- € - - € - € - €
- 7 L ¥ - ¥ - 7 - ¥
= - ¢ - 6 - S - S
gel=p i yd +e1=p i yd eel=p i yd 2BL=p i ¥ LeL=p i ¥d
9% 18 & 09 o 9 ¥ Z O 9 8 T 09 8r 9 T ¢ O 9% 19 T 03 8 9€ ¥ ¢ O 9% 8 &L 09 8 9% v & O 96 ¥ & 09 8 o9 ¥ 2 0
1 1 1 1 I 1 ] ] ] 1 ] ] 1 ] 1 1 i i 1 ] | 1 1 i i 1 1 1 ] 1 1 1 ] 1 1 1 [ 1 1 ] ] 1 1 1 1
l. O - 0 - 0 - O - 0
)
- 1 - ) L l" - 1 - 1 -+
=4 - 2 x4 - ¢ - 2
- € =3 |- € - € - €
- 7 - - - ¥ b ¥
- G - S - & =1 - S
osl=p I yrd e8l1=p i yd ggl=p i yd 81=p 1 rd ogi=pi ¥d
9% ¥Y8 U 09 8 o ¥ 2 O 9% @ 2L 09 68 9 ¥ ¢ O 9% 8 2L 09 8 o ¥ 2 O 9% ¥ o 09 8 9 ¥ 2 0 9% 8 %W 09 8 9 ¥ T 0
1 1 1 1 1 1 1 1 ! 1 L 1 i L ] 1 ] I3 1 ] 1 1 1 1 1 1 1 1 1 1 L ] 1 ] 1 1 ] 1 1 ) I | 1 | -}
- o . 0 ‘ - 0 - 0 - 0
® .. L+ m e, - ¢ % L+
®
- T - 2 - x4 - C
® )
b € - € - € - € |- €
[ ]
=i 4 L. ¥ - ¥ 14
- ¢ L 6 - S - § =
ggl=p i yd +81=p i yd egl=P i yd z8l=pi ¥d 1gL=p i ed

}(s10p) Bre( [0V YA (UI] PI[OS) SULNL [OPOJN JUSIEd [EUPIAIPU] AT XIpuaddy
BIPUBXJ[Y ‘UO[UEH

(sixe-£) 14+(VSd)30] snsioA (SIxe-X) SYIUOUL Ul SUIL],




Hanlon, Alexandra

124

9% 8 o 09 8 9 ¥ U

9% 8 2 09 8 9€ ¥ 2 O

% ¥ u ® o %€ W T 0

9% 8 L 09 8 9 ¥ =, O

9% 8 L 09 8 9 ¥ I O

$ 11 311 1 1 £t ¢ b 111 1 1 I SO S I I N N I | | S S T I N I A | 1 1 ¢t & 1 1 1
we®? ° ° ° 0
L L1 o% | [ ] Ly
A b x4 x4
* € £ € €
]
- - ¥ - ¥ - v
- S - S - © - &
oze=p i ¥d eiz=pi y¥d glz=p i ¥d Ziz=p i rd olz=p i ¥rd
9% ¥8 UL 09 BY o€ ¥ ¢t 9% 8 L 09 8 9% ¥ 2 0 9% Y8 2L 09 8 9% ¥ ZL 0 9% ¥ TL 09 8 9% ¥ 2 O 9% 8 L 09 8 9 ¥ I O
I 1 1 1 1 ] 1 1 1 ] 1 1 1 ] I L 1 ) ) 1 ] ] 1 1
® B °
[ 2 - ..lp
o
.-N - Z
- € - € - € - €
b ¥ 4 - * 4
- S - G - S - &
glz=pi ¥d vie=p i yd ciz=pi ¥d ciz=p i d Liz=pi ed
9% 8 L 00 8 9 W 2 9% 8 . 09 8 9% ¥ 2 O 9% 8 2z 09 8 9 ¥ T O 9% 8 & 09 8 9 ¥ 2 O 9% ¥ Z 03 8 9% ¥ T 0
L3 1 1 1 1 1 i1 1 1 1 1 | I S PN I T SN N . L 1 1 1 1 1.1 1 1t 1 1t 1 |
- O - - 0 - 0
0 Sage
F’J“”J’.— = L L
x4 x4 - 2 x4
L ¢ L ¢ ﬁa =3
. ¥ - - ¥ - 7
L S b G - & - S
olz=pi ¥d 60e=p i yd 80z=p i ¥d 20e=p i ¥d ooz=p i ¥rd
9% 9 2L 09 8 O ¥ 2 9% 8 2. 09 8 9 ¥ 2 O 9% 1 W 00 8 9% ¥ 2 0 9% 98 %L 09 8 9% ¥ 2% O 9% 8 ¢ 09 8 9 ¥ 2 0
1 L 1 1 1 1 1 1 ] 1 ] 1 1 1 1 1 ] 1 1 1 1 ] ] 1 ] 1 i 11 1 L L 1 1 1 1 1 1 1 [ L 1
- O - 0 - O - 0
sse®e, (]
® ! i \l.\..‘.)i L
| z L z .z Lz
- £ s - € - € - €
- r - 7 2 4 - ¥
- 6 - S 11 - S

coe=p i yd

woe=p i yd

ooe=p I ¥d

oe=P i rd

Loz=p i rd

}(s10p) BleQ [eMOY Y (Sul] prjos) SumL [SPOIN Juolied [EnpIAIpU] Al X1pusddy

eIpUEXI[Y ‘UO[UBRH]

(s1xe-£) 1+(VSd)30] snsioA (SIxe-X) SYJUOW Ul SWIL],




Hanlon, Alexandra

vev

L1 1

9% ¥ TL 03 8 9 ¥ =

0

9% 8 . 03 e 9 ¥ ¢

% 8 oAU 00 8 %€ ¥ L O

% B L 09 8 %€ ¥ U 0

§ WO T T I O S I S |

9% ¥ 2. 09 8 & ¥ T O

| N T I VOO N N B |

MEEREC N

- €
- ¥

=3

TN

e,

- €
- 7

- S

ovc=p i

gez=p i xd

£2=p i ¥

oez=p i rd

I

% ¥ U 09 8 9% ¥ 2

0

9% ¥ 2 09 8 9% 1 o

% 8 W 09 8 % U 0

% 8 ZL 09 8 9o ¥ T O

1 1 1 { | 1 1

% ¥ 7L 09 8 9% ¥ I 0

| I T | ] 1 1 {l 1

-~ o N

- 0
-J|_,
-

- €

- ¥

cez=pi

eez=p i rd

Zxz=p i rd

Lez=p i ¥d

% ¥ 2 09 8 9% W 2

0

9% 8 L 09 8 9 ¥ T

% 18 U 8y 9% X o

% 18 2 09 8 9 ¥ U 0

) I TN TR TN RN N I |

9 ¥8 L 09 B8r o€ ¥ 2 O

| I S IS TSN N N

ol:

- €
- 7
- S

w - o N

T

e

wd I’. -
- ¢
- €

- ¥

- S

ogz=pP i

gzz=p i ¥xd

2ZZ=p i xd

oe=p i rd

8

8 %L 09 B 9 ¥ T

0

86 8 =L 09 8 9 ¥ 2

9% B &L 09 e K U O

9% ¥ L 09 8 9% ¥ 7 o

9% 18 % 09 8 %€ ¥ 2 0

|- 0

X3
- ©
- v

..o.b\!-.o\\)

- 0

- £

- 7

SZe=P i

€zZ=p i xd

ZZZ=p i rd

iz2=pi ¥d

eIpURXI[Y ‘UOjURH

(s1xe-A) 14+(ySd)30] sns1oa (SIxe-X) SYIUOW Ul SWL],
@03 ele( [em}Oy Yum (ul] prjos) Sumig [opo Jusned [enplalpu] Al xipuaddy




Hanlon, Alexandra

Sev

9% ¥ 2 09 8 9 K 2z 0
| 1 I B N I R S

86 8 L 09 8 9 ¥ U O
| I N R N S N

9% ¥ ZL 0B B %€ ¥ T 0
§ 1111 11}

9 ¥ UL 09 8 9% v 2 O
T N T WO VO N N S|

9% 8 % 09 8y 9€ ¥ 2 O
1 1.1 1 1 b1 1

- 0 - 0 - 0 - 0 - 0
L -+ ... - 1 ..lw L) - 1
\oﬁl-‘vv |-|-.|b||lll.} ™\ \gman 2 -:PQOQ/. A
- C A4 - ¢ . 2 - 2
- € - € - € - € - £
- 7 L. ¥ - ¥ - ¥ =4
- & L S - S - S =
oge=pi rd ese=p i ypd gce=p i xd 1S2=p i ¥ ocz=pi ¥d
9% ¥8 2L 09 8 9 ¥ 2 0 9% ¥ L 00 8 9% ¥ 2 0 9% ¥ Z 09 8 o ¥ ¢ O 9% 18 % 09 8 9 ¥ T O 9% ¥8 2. 09 8 9% ¥ ¢ O
I 1 1 1 ] i 1 1 1 i ] 1 1 ] 1 ] 1 1 1 ] § 1 1 1 1 1 1 L 1 ] 1 1 1 [l 1 1 L 1 1 1 L1 1 ]
- o o - o L o [
‘.\\."‘“}u— , * ' }. L, Y ) |, o |,
L 2 Lz ¢ \‘\'\“ﬂ.‘l}-N L 2
|- € - € - € - € - ¢
L v L » - L L4 =
- G L S =’ - S - S
gce=p i yed Pse=p i yxd €Ge=p i rd Ze=p i d lsz=p i ¥rd
% ¥8 2L 09 8 9 ¥ 7 O 9% ¥8 2L 09 8 9o ¥ 2 0 9% 98 2 09 8 9% ¥ T O 9% 8 2L 09 8 9% ¥ 2 O 9% " 2. 09 8 9% ¥ 2z O
L1 L1 1 1 1 i 1 L1 1 1 1 | I I | i .1 P11 1 t 1 ] 1§ 1 1 1 | I | | I I U | | I O P |
[+] ﬁo 0 .. 1] ﬁo
IIICIOID_'I’OJVL IIDIDI'J”J-_ Y ! 5 '
L - 2 L 2 .lN
- € . € - € - €
L » L v L v -
- - S L G - S
ose=pi ¥d eve=p i yxd ere=p i rd =P i ed ovz=p i ¥rd
9% ¥ ¢ 09 8y 9% ¥ 2 O 9% ¥ L 09 8r 9% ¥ T O 9% ¥@ W 09 8 9€ ¥ 2% O 9% W W 09 e 9 w e 0 9% ¥ oL 09 8 o ¥ o ©
1 1 1 1 ] [] 1 1 ] 1 L L 1 [ 1 i L 1 1 1 L 1 1 1 ] ] 1 1 L 1 1 1 1 1 ] 1 1 1 L1 1 1 1
- 0 L 0 - 0 - 0 - 0
-y -} '.’ - - 1 |I|. ® ... -' - b l 3
- ¢ - ¢ x4 - ¢ ﬁN
- € - € - £ - € - €
b ¥ L ¥ - ¥ . ¥ - ¥
= L ¢ ﬁm - & - S

sre=p i xd

e=p i yed

eve=p i xd

zve=p i rd

we=p i y¥d

}(s10p) B1e [emOY im (Sul] PI[OS) ULy [OPOIN JuSLIed [ENPIAIPU] “AT X1puaddy
BIPUBXI[Y ‘UOJuURH]

(s1xe-£) 1+(VSd)30] SnsIoA (SIXe-x) SUJUOW Ul SWIL],




Hanlon, Alexandra

oty

9% 18 2L 09 B 9 ¥ I 0
| I SN TR N I S S |

% ¥8 L 09 8 % ¥ 2 O
| S O SUUNE NSO U I I |

9% " L 09 8 9% ¥ T O
| S S U I U N N

9% Y8 W 09 8 9% ¥ U O
| S T TS N (N W S |

9% ¥ . 09 8 9 ¥ Z o0
| NS O N Y [ N B |

- 0 - O - O - 0
.’n- \}lr I\\l.\".q.”jlr -
Lz L J Lz L 2 n-«
- € - € - € l- € - €
4 - ¥ L ¥ - ¥ - 7
1 L 5 S - S l- G
ogz=p i xd 6l2=p i yd s/z=p i xd 222=pi wz=p i xd
9% 8 T 09 8 9 ¥ 2 O 9% ¥8 2L 09 8 9 ¥ T O 9% ¥ Z2 00 8 9 ¥ 2 O 9% ¥ 2 09 8 %€ ¥ 2 0 9% Y8 2L 09 8 S ¥ ZL 0
1 1 1 i I L 1 i i L 1 i 1 1 [l 1 1 1 1 H i I 1 1 ] I 1 1 1 1 I L "3 1 1 1 1 L ) /] ] 1 /] 1
- 0 - O - 0 - 0 ..uo
ll.l..":u - ||.-r|.:'||.l}.— #L’}u— ‘\L“j:— /-w
- ¢ =1 - ¢ L) - T - T
- € - € - € - € - €
- ¥ - v - ¥ - 7 - 7
- S b S = - S - S
S/z=p i ¥d v2=p i yd ez=p i yd =P i d Le=p i rd
9% Y8 2 09 8 9 ¥ 2 O 96 ¥8 ¢ 09 8 o ¥ 2 O 9% ¥ & 09 8 9 ¥ U O 9% ¥ 2L 09 8 9 ¥ & O 9 ¥ 2. 03 8 9€ ¥ U O
1 1 1 1 1 1 ] I ] 1 1 1 ] ] 1 1 1 I ] ] 1 1 ] 1 1 1 ] ] 1 1 1 1 1 ] 1 1 ] 1 ] 1 1 1 1 i
- 0 - 0 - O - O - 0
lll'..ll'j-w Ill).— L1 .Cl-_, lﬂ\’\!".'l.'...’)-_
| | . \‘\‘\\q}-w » ! '
- € - € - € - € - €
- r - . ¥ 4 - ¥
- S - S - S - S - S
Oz=p i rd ece=p i ¥d goe=p i ¥rd 292=p i ¥ gge=p i ¥d
9% ¥ %L 03 8 o€ ¥ 2 O 9% ¥ 2 09 8 9 ¥ T O 9% ¥ 2 09 e 9 ¥ T 0 9 8 2 09 8 9€ ¥ T O 9% B 2 09 8 %€ ¥ T O
i 1 1 [] ] 1 L 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 L 1 1 ] L i 1 1 L 1 ] [ 1 L i 1 1 1 [ 1 [
- 0 - 0 - O '] ® - 0
. 95000 ¢ , 5 , o®® , \}-_ l.-lo-l)-_
& -M-N ﬁ.u ] /-u ® Lz - ¢
- € = .ln l- € - €
L. ¥ - - - ¥ - ¥
- S - 5 - S =i - S
soz=p i rd voe=p i rd eoe=p i rd coe=p i rd lge=p i ¥d

:(s10p) BIRQ POV YA (Sul] prjos) Sumi] [PPOJA JusHEd [enplAIpU] A XIpuaddy
eIpURXO[Y ‘uUojuely

(s1xe-£) 1+(VSd)30] snsiaA (SIxXe-X) SYIUOW Ul SUIL],




Hanlon, Alexandra

LeV

9 " 2L 09 8 %€ W 24 0 9% 18 2 09 8 9 ¥ 21 0O 9% ¥ 2 09 8 9 ¥ AU 0 9% ¥ ZL 09 8 %€ W 7 O 9% ¥ 2 09 8 9% ¥ T O
L1 1 1 || 1 L1t 1 1 | | 1 1 1 11 P 1 | I S | 1 ] 1 1 | . | | ) L1 1 1 L1 1 1 1
- O Y - O - 0 - 0 - O
n . -l’ L, Ejuw - |, l'-r’lju—
Lz L 2 Lz .‘-N Lz
- € - € - € - € - €
- ¥ 4 - ¥ L ¥ - ¥
- S =i - S . G - S
ooe=p i ¥d esz=p i ¥d gee=p i yd 62=p i ¥d osz=p I ¥rd
9% ¥8 & 09 e 9 ¥ 2 O 9% 8 7w 09 8y % ¥ 7 O 9% ¥ & 09 8 9% ¥ 2 0 9% 8 U 09 8 9 ¥ 2 O 9% 8 % 09 8 9 ¥ T O
I 1 3 L 1 H L 1 1 1 1 1 | 2 B | 1 1 1 1 1 1 } }) ) ) 1 1 1 ] ) ] } 1 § O . | 1 b1 ] 1 H
o - 0 - O - 0 - 0 - 0
L, |, \QQ-‘P}L s 3l s ,
L2 ....N [ L 2 | 2z .V-~
- € - £ - € - € 3
- 7 - ¥ - ¥ - ¥ - ¥
b G - S - S - S - G
cez=p i ¥d vec=p i rd eez=p i xd 26e=p i yd vee=p I rd
9% ¥ =L 09 8 9 ¥ U O 9% ¥ & 00 8 9% ¥ 2 0 9% "B 2L 09 8 o ¥ ¢ 0 9% ¥8 2L 03 8 o W 72 O 9% ¥ L 09 9 9 ¥ 2 O
(] 1 ] 1 11 1 L1 1 1t L)1 1 | S | | 1 1 1 i | 2 | ] 1 1 1 1 1 | S S | o111
ﬁc ﬁo - 0 [ - 0
] - | ) o ®gpe L+ See -+ -+ 'q't.-j--
Lz L 2 \&“\P\J-N ® - 2 X3
- £ . € - € - € - €
- ¥ 4 L ¥ B4 - 7
L. S =1 - S - S - &
ose=p i ¥d egz=p i ¥d gge=p i yd /82=p i ¥d ogz=p i d
9% V¥8 T 09 B 9 ¥ ZL O 9% 8 2z 09 8y 9 ¥ 2L O 9% ¥ Z 09 8 9 ¥ ¢ O 9% ¥8 2 09 8 o ¥ 2 0 9% 18 Z. 09 8 9 ¥ 2 O
1 1 1 1 1 1 1 1 L [ 1 1 1 ] L 1 ] i 1 ] 1 1 1 1 (] 1 1 ] 1 1 L 1 L 1 1 1 1 1 1 1 1 1
- 0 . - 0 - 0 - 0 - 0
.|0|.|Q.ol1jl \\quld*l.h}o/-, Jltlclidc")-_ tlildl'..‘.bj-_
- Z - - 2 l- - 2
- € - € - € - £
- ¥ L - ¥ - ¥
- G -1 -~ S - S
csge=p i ¥d vee=p i yd gsz=p i xd 2ez=p i xd rge=p i yd

BIPUBXS[Y ‘UOJURK]

(s1xe-K) 14+(VSd)30] snsioa (Sixe-X) SYIUOW U SWIL],

(s10p) B1RQ TEMOY I (SUT] PI[OS) SUMIL] [9POJA JuoTied [EnpIAIpY] *AJ Xipuaddy




Hanlon, Alexandra

-

8V

9% 18 ¢, 09 8 9€ ¥ 2 O 9% " L 09 8 o ¥ zZ O 9% 8 & 0 8 9% ¥ = 0 9 8 2L 09 8 9€ ¥ 2 O 9% 8 & 09 8 9 ¥ Z O
1 ] i 1 ] 1 1 1 1 1 1 1 I 1 1 1 1 ] 1 ] ] 1 | 1 | 1 1 1 1 1 ] I 1.1 I 1 1 1 1 1 1 ] I
dlll.:.li‘j-o o ;oj; e 08 ® - Ilj;
-3 - ) - 1 b b -
-z \.I\..Oljr« Lz [ ] Lz - 2
- € - € - € - € - €
- ¥ - r - ¥ - ¥ - 7
- S - S - G - S - S
oze=p i ¥d ele=p i yd gie=p i ¥d Zie=p 1 ed ole=P i yd
9% ¥ Z 09 8 9 ¥ 2 O 9% ¥8 ¢ 09 8 9% ¥ 2 O 9% 8 2 09 8 9 ¥ 2L O 9% 18 2 09 8 9 ¥ 2 0 9% ¥ 2L 03 8 9 ¥ 2 0
] 1 ] 1 i 1 L ] 1 i 1 ] 1 ] 1 ] 1 1 1 1 1 1 1 1 1 1 1 ] 1 1 i L 1 1 ) 1 ] ] ] 1 1
- 0 - O - 0 - O - O
yﬂu— 0008, |, L L I-J 3 }-p
4 \\\..‘IJ.N ® } .z | 2 L 2
- £ ° - € - € - € - €
- - ¥ - ¥ - ¥ ad
- S - S - G - & - S
sre=pi ¥d vle=p i ed cre=p i ¥d zie=p i ed Le=p i rd
9% 8 7L 09 8 S ¥ 2 O 9% 8 Z 09 8 9o ¥ Z O 9% ¥ Z 09 8 9% ¥ 7L O 9% ¥8 2 03 8 9 ¥ 27 O 9% 8 < 09 8 9 ¥ 2 O
1 1 1 1 i 1 1 ] [ ] I [ 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 ] ] 1 | 1 1 1 ] 1 1 ] | 1 ] ] ] 1
L 0 - 0 - 0 - O - 0
| ]
Iblludllbljl j.v L, v |,
- ¢ L 2 - 2 XA
- =3 - € - €
- - ¥ - ¥ - ¥ - ¥
=1 =1 - S S |- G
ore=pi ¥d 6oe=p i xd goe=p I xd 20e=p i ed ooe=p I ¥rd
9% 8 2. 09 8 o ¥ 2 0 9% 8 2L 09 8 9 ¥ T O 9% ¥ L 0B 8 %€ ¥ 2z o 9% ¥ 2. 09 8 9% ¥ 2z 0 9% ¥ 2 09 8 9 ¥ 2 O
1 1 1 1 1 1 1 1 i | 2 | 1 1 1 1 1 1 L | 1 1 1 1 L L 1 L ] 1 1 1 [l 1 1
- 0 . 0 - 0 - O
® -
j Ly . .ﬂO.F \ b \O\ﬁz‘jl
A XA - 2 =3
- € - € - € - €
= =4 - ¥ 4 - r
- & - & L. & - S - S

goe=p i yrd

voe=p i yd

eoe=p i rd

2oe=p i ¥d

Loe=p i ¥d

BIPUBXI[Y ‘UOJUBH

(s1xe-K) 14+(V'Sd)30] sns1aA (SIXe-X) SYUOUI Ul SWIL],
}(s10p) ere( [eIOY Wi (Sul] PIos) SumL] [SPOJ Juoned [ENPIAIPU] AT XIpusddy




Hanlon, Alexandra

6¢V

% ¥8 2L 09 8 9 ¥ L 0 9% 8 & 09 8 9 ¥Z ¢ O 9% "W 2z 09 8 9 ¥ =UA O 9 ¥8 2 09 8 9 W o O 9% ¥8 2. 09 8 O ¥ ZL O
1 1 ] I 1 I 1 1 1 1 1 1 I 1 1 | 1 1 1 ] ] 1 1 ] 1 1 1 1 1 1 ] 1 1 1 1 I 1 1 1 1 ] ] I i
- 0 - 0 - 0 ® = - 0
{tjlv v B -.; n ||.I-}j|— L, -‘t‘.\t’}:—
Lz L z | z (3t ¥ L 2
- € - € - € . - € - €
- * - ¥ =4 - ¥ -y
- S - & S - S - ¢
ore=pi ¥xd ece=p i ¥d gee=p I d zee=p i ¥rd gee=p i rd
9% 8 2. 09 8 S ¥ 2 O 9% ¥ 2 09 8 9% ¥ o O 9% Y & 08 B 9% ¥ T O 9% ¥ 2L 09 8 9% ¥ T o 9% ¥ «Z 09 8 9% ¥ T O
1 1 1 1 ] 1 ] ] 1 L [l 1 1 1 ] 1 1 1 ] 1 1 1 ] ] [ 1 1 1 i 1 1 1 1 1 L 1 1 ] 1 i 1 1 1 ]
- 0 - 0 - 0 - 0 - 0
L }._ J }-- .I\I‘l‘-\.":‘}-— llllj-—
- ¢ =4 x4 - € - Z
- & - £ - £ . £ =3
- 7 - ¥ - ¥ =4 ad
- S S - G =1 - S
gee=p i red vee=p i yd cee=p i ¥d zee=pi ¥d ree=p i ed
9% ¥8 22 09 8 9 ¥ 2 0 9% 1 2. 09 8 9% ¥ 2 0 9% ¥ 2. 0 8 %€ ¥ Z 0 9% 8 2. 09 8 9 ¥ = © % 8 ¢ 09 8 9% ¥ T 0
1 1 1 1 1 1 ] ] 1 1 1 1 1 1 ] ] 1 1 i 1 ] 11 ] 1 1 1 1 1 1 1 1 1 1 1 i 1 1 L1 1 1 1
- 0 - 0 - 0 - 0 - 0
o-nlllP'I‘ , JTF‘E/.— . oo [, . J‘j [,
b T - 2 - 2 - ¢ - 2
L. ¢ - £ - € #|n b €
- » - ¥ ¥ - b ¥
l- S S - S - ¢ - S
oge=p i yd eze=pP i yd gee=p i xd ze=p i xd oee=p i ¥rd
9% 8 ¢ 09 8 9 ¥ 2 O 9% ¥8 % 09 B 9 ¥ Z O 9% ¥ . 09 8 9 ¥ % O 9% ¥ W 00 8 9 ¥ = O 9% " 22 09 8 9% ¥ 7 0
L ] 1 1 ] 1 1 1 1 ] 1 1 L 1 i 1 1 i 1 ] 1 L 1 L 1 1 ] L 1 L L 1 ] 1 1 ] [ ] 1 1 1 1 I3
|- O - 0 - 0 - O - 0
.i"t‘/-_ ll.‘llj-_ % o |, \..IP".O}.-
°
4 4 - 2 =4
- € - € - € - €
- ¥ - v - 7 - ¥
=’ - S - S b S
see=pi ¥d vee=p i ed eze=p i ¥d Ze=p i ¥d tee=pi ¥d

{(s10p) B1RQ [EMOY Yiim (UT] PIOS) UnIL] [SPOIN JUSLEd [enpIAIpu] A x1pusddy
eIpUBXO[Y ‘Uojuey

(s1xe-£) 1+(vSd)30[ snsioA (SIxe-x) SYIUOUL UI SUIL],




Hanlon, Alexandra

orv

9% ¥ 2L 09 8 9 ¥ 2 O
| S U N TN T N R D 4

96 ¥8 2. 09 8 9 ¥ 2 O
| S OO VOO N SN S SN SN |

% 8 W 09 8 % ¥y 2 O
| I IS NN VO N NN (N o

96 ¥8 2 09 8 9€ ¥ 2 O
| I I R U U I O N |

% 8 & 03 8y %€ ¥ 20
| I VO T SN R S S |

l. O - 0 - G - O /]
L ...l.l‘l.‘...
- 1 - ) - b -. .\1...’. o - |
- 2 =4 Illlllllﬂl...hl".f« 4 x4
- € - € - € - € - €
- 7 4 - r - 7 i
- S - S - G - & |- S
oge=pi ¥ ese=p i »xd goe=p i ed 2se=p i ¥d oge=p i ed
9% ¥ % 09 8 9 ¥ 2t O 9% 8 2L 09 8 9% ¥ 2 0 9% ¥ < 09 8 9 ¥ 2L O 9% 8 %LU 09 8 9% ¥ T O 9% W % 0O 8 9 ¥ 21 O
1 1 ] 1 1 1 1 1 ] 1 L 1 1 1 1 1 1 ] 1 1 ] 1 1 L L i L b1 1 1 11 1 1 1 1 1 1 1 1 1
- 0 - 0 - O - 0 - 0
.h__.lﬂ'mqs,’ f— \“.}.. |.|||.QI-‘I.._..’Q|- \..b\.\hn“b\ﬂ)lr -/0-_
- 2 x4 - 2 - ¢ b 2
- € - € - € }- € - €
L ¥ -1 - - v - 7
- G - S - S - S - S
gGe=p i rd vee=p I ¥d ege=p i xd zee=p i ¥d Lee=pi ¥ed
9% ¥ 2. 09 8 9% ¥ 2 O 9% "8 ¢ 09 8 9% ¥ ¢ 0 9% 8 % 09 B 9 T 2 O 9% 8 & 0 8 9% ¥ =L O 9% ¥ & 09 e 9 ¥ 2 O
it L1 I 1 | | ) | S I W I | 11 | - 11 i | I S N I B 1 i L1 1 1 L1 1 i S T | | I I I |
i 1] 0 - 0 0 0
\\l\t‘bw.‘bo’)i =T |, ‘\Odlibj-_ * o-l.lo..ll..dn , Iol..!:j-_
l- 2 x4 =4 - ¢ - ¢
L ¢ | € = - £ =23
- ¥ - ¥ - r - 7 - 7
s x =1 =] S
ose=pi yd ere=p i »xd sre=p i red Lye=p i ¥d ope=p i ¥d
9% ¥ ZL 09 8 9 ¥ 2 O 9% 8 2. 09 8 9% ¥ 2 O 9% ¥ L 0 8 9 ¥ 2L O 9% 8 Z. 09 8 9% ¥ Z O 9% ¥ 2 09 o 9 ¥ ZL 0
1 1 1 1 L 1 ] 1 1 1 1 1 1 1 1 1 L 1 ] ] 1 1 1 1 ] 1 L 1 1 [] 1 1 ] 1 ] 1 1 L 1 i ] | -} 1
- 0 e - 0 - 0 - 0 PP - O
e -I.-"' f_ . N l\\l\llll\‘l'dllhﬂf.- o gSileg, |, llﬂl‘.thLE?llle’fr
- - A - Z =4
- € - € - € - € - €
ﬁ* f< - v - v e
- =1 - & - G - S

sre=p i yed

vre=p i ¥d

eve=p i 1d

sre=p i ¥rd

we=p i yed

BIPUBXJ[Y ‘UojueH

(s1xe-A) [+(VSJ)30] snsioa (sIxe-X) SYIUOW UL SWIL],
{(s30p) B1RQ [ETYOY YA (UI] PI[OS) SUINI] [SPOIN JUSLIEd [ENPIAIPU] A XIpusddy




Hanlon, Alexandra

v

9% 8 2z 09 o 9 ¥ z 0
| I T OO NN N I S BN |

9% 8 2. 09 8 %« ¥ U 0
| S VU SAUNS VRN U N N S |

% 18 L 09 By 9% ¥ 2L 0
| I N N N A N S A |

% ¥ 2 03 8 9 ¥ 2z O
| SO I I I N TN S o

9% ¥ 2 09 8 % ¥ T 0
| I U NS T N N N B |

@ - 0 0 [ - 0 ® X
”A L O g\ lll.'l..ll.‘l L+ L -l.l‘.‘.I.IIIJ Ly
- 2 =4 ° - Z }-N L ¢
- € - € ®l¢c - € b €
- ¥ - - ¥ - ¥ - ¥
- S b S - S - G - &
oge=pi ¥rd e/e=p i ¥d g/ze=p i ¥d ze=pi ed e=p i ¥d
9% ¥ 22 09 8 9 ¥ 2 O 96 ¥ & 09 8 9% ¥ 2 0 9% 8 % 09 8 9% ¥ 2 0 9% 8 %L 09 8 9€ ¥ 2 O 9% 8 ZL 03 8 9 ¥ Z O
] 1 ) ] 1 1 ] 1 1 1 L 1 ] 1 /] 1 ] 3 1 )] 1 ] 1 ) ] ] ] 1 )3 i /] ] ] 1 1 1 | - 1 ] ] 1 1
- O - O - 0 |- O - 0
B }!ltj._ . , I'-tjl
E-N ! W[ A-N !
- € - € - € - € - £
- ¥ - r =4 - 7 - 7
- S - G - S - S - G
G/e=pi ¥rd v/e=p I rd c/e=pi ¥d c/e=p i yd L.e=p i rd
%6 ¥8 ZL 09 8 9% ¥ 2 O 9 ¥ 2L 09 8 9% ¥ 2 0 9% ¥ 2 09 8 9% ¥ U O 9% 8 2. 03 8 9% ¥ 2% O 9% 1 . 09 8 9% ¥ =T o
1 1 1. 1 1 H ] I 1 1 1 L1 1 ] 1 1 1 1 1 3 ] 1 1 I 1 1 ] ] 1 1 1 1 1 1 1 ] ] 1 ] 1 1 1 1
X - 0 - 0 - O - 0
resteele |, s |, O.I.l'.tl‘.‘\lj-_ v e __‘l.o-. |||l')._
Lz k\.‘ﬁ.‘}; Lz Lz Lz
- € [ ] - € - € - € =
o 4 4 - ¥ - ¥
- S - S = - G - ¢
o.e=pPi rd 69e=p i ¥d goe=p i ¥rd 29e=p i yd goe=pi rd
9% ¥8 Z.L 09 8 9 ¥ U o0 9% 98 2 09 8 9 ¥ 2 O 9% ¥ & 03 8y 9 ¥ 221 0 9% 8 < 09 8 9 ¥ 2 O 9% ¥8 o 09 8 9 ¥ 2 0
1 1 1 1 1 1 1 [l 1 L 1 1 ] 1 i 1 ] i ] 1 1 L ] [] 1 1 1
= .co ™ X - 0
-1 [ 1] Y -
\ )]
- 2 - ¢
- € - € - €
L ¥ - ¥ =4 - ¥ - ¥
- S - = - S - ¢
coe=pi ed voe=p i ¥rd coe=p I d Zxe=p i ed toe=p i ¥d

BIPUBXO[Y ‘UOJURH

(s1xe-£) 14+(V'Sd)30] snsioA (SIxXe-X) SYJUOUI Ul SWIL],
}(s10p) eeQ [eMIOY Y (SUI[ PIOS) SUmL] [SPOIA JUsTied [enplaIpu] AJ xIpuoddy




Hanlon, Alexandra

-

wv

896 ¥ 2. 09 8 9% ¥ ¢ O 9 8 2. 09 8y 9% ¥ 2 O 9% " 2. 09 8 9 ¥ o, 0 9% 1 2 039 8 9% ¥ T O 9% ¥ 2 09 8 9 ¥ 2 O
] ] ] i ] 1 1 J ] 1 ] ] J ] /] ] ] 1 1 ] ] ] ] ] ] ] ] )| 1 1 ] ] 1 /] 1 1 1 1 1 ] 1 | S| 1 1
l- 0 - O L 0 - 0 - 0
LIPI-IJ’}-_ \\\”QI}L \\\}-— OQ-QOF}A-_ I‘I‘E}L
- ¢ L 2 .uN - 2 =3
- € - € - € - € - €
- ¥ L ¥ - ¥ - r - v
=1 L. § - S - S - S
oot=p i ¥d ese=p i ¥d gee=pi rd 6e=p i rd ose=p I d
9% 8 2. 09 o 9 ¥ 2 O 9% 8 T 00 9 9% ¥ 27U 0 9% 8 2L 9 8 9 € U O 9% ¥8 o 09 8 9 ¥ 21 O 9% ¥ ZL 09 8 9% ¥ 2 O
1 1 1 1 ] ] 1 1 1 1 i L 1 1 1 1 ] L 1 1 ] L 1 ] ] ] 1
- 0 - 0 - 0
tl!.olc.-.olsdy-, ., b‘b‘iﬂj._
\Illolo-:-.ow/
A - ¢ x4
- € - € - €
- 7 =4 - ¥
= L s ¢ L < =
cee=p i ¥d vee=p i rd eee=p i xd ape=p i ¥d Lee=p i ed
9% ¥8 2L 09 8 9 ¥ 2 O 9% ¥ 2L 09 er 9% ¥ T O 9% Y T 03 B 9 ¥ 7 O 9% 8 2 0 8 9% ¥ U O 9% "8 . 09 8 9% ¥ 7 O
] /] 1 ] ] 1 ] ] ] ] ] ] ] ] 1 J ] i ] ] /] 1 1 ] ] ] J 1 | 3 | ] 1 ] ] ] ] 1 1 1 ] ] 1 | 1 ]
4;‘!’)2 N ®s -0 % [° . - °
ol L Ly n..!ll'l’lllj-— \\l‘h\)-—
2 L 2 ° Lz L 2z L L 2
- € L. € - € - € - €
- ¥ -4 4 - - ¥
- S - S L S 41 - ¢
ose=p i yd ese=p i yrd gge=p I xd 28e=p i xd ose=p i ¥d
9 v 2 09 8 o€ W T O 9% 18 W 09 & 9% ¥ 2L O 9% B 2. 09 8 9% ¥ % O 9% ¥8 & 09 B 9% ¥ 2 O 9% 18 zL 09 8 9%€ ¥ T O
L 1 1 1 I3 1 1 L 1 1 1 1 {l 1 L ] ) [] [l 1 1 1 1 1 ] 1 1 1 ] 1 1 1 ] 1 1 ] 1 1 1 1 1 1 1 1
- 0 . 0 - 0 - O .. - 0
\\bol‘.-ﬂ../)i ¢ -919 n |.-.-34JL |orolv30d.’)-_ sl
x4 =4 L 2 - 2 =X
- € - € - € - € - €
- ¥ - 4 L. ¥ - ¥
l- S - S - S - G - §
gee=p i ¥d yge=p i xd ege=p I yd Zee=p i e tge=p i ¥d

:(s10p) B1e TemOV YiA (Ul PIos) SUIL] [OPOJA JusHed [enpiaIpu] °A] Xipuaddy

BIpUBXIY ‘UOJUBH

(stixe-A) 1+(vSd)30] snsioA (SIxe-x) SYJUOW Ul oWl ],




Hanlon, Alexandra

v

% 8 2 09 8 % w L 0
| S N T I N N R

9% 8 2L 09 8 9o X Z 0
J1 1 1t 1 1 1 1

% 1B T 0 e 9 ¥ =L O
| SO O [ NN Y S W

9% 8 W 08 8 9% ¥ = O
| S S TS WO IR N S S |

9% ¥ 2L 09 B 9% T 2 0
| I T T TN U I |

- 0 .‘ o ] 2a0a® [¢] ® e - 0
""". L, \‘q‘.“‘}-r ..'l' . ® [ L ® ..ﬁ—
e T .‘ - 2 - ¢ - ¢ - 2
L ¢ L ¢ L ¢ L ¢ [ - ¢
- v =4 L v - v - ¥
- S =1 - S - ¢ - G
oet=p i ¥ 6L=p i ¥d gLe=p i ¥d Lit=p 1 yd oi=p i y¥d
9% ¥8 %L 09 8 9% ¥ Z 0 9% ¥8 ¢ 09 o 9% ¥ 2 0 9% ¥ ¢ 09 8 9% ¥ % O 9% 18 2 09 8 9o ¥ 2 O 9% ¥ ¢ 09 o 9% ¥ U O
1 ] I ] 1 i 1 1 1 | 1 1 L 1 1 1 1 I ] 1 1 1 1 L ] ] 1 ] ] 1 1 1 ] L L L 1 | | 1
- - o - 0 - 0 - 0
jl L h} n \\\u.c.ud.-lnj.. \ll\\h‘cmﬁuov-_ ||4.-|oblifl
- Z - ¢ - ¢ x4 - 2
- € - € - € - € - €
o - r - ¥ - ¥ ﬁv
- S - S = - S - S
Siy=p i Ed =P i yd eu=pi yd =P i xd Lig=p i ¥ed
96 18 22 09 8 9 W O O 96 9w & 08 B 9% YW 2 O % ¥ 2 09 g 9% ¥ 2z 0 9% ¥ 2. 09 8 9% ¥ ZL O 9% ¥ 2 09 8 9% ¥ Z O
P 1 L1 1 t I | S | | I A | | S I | | I | i)t 1 1 1 | I S T N | 11 1 | I T | I I I |
- O - O - O . O "y - 0
soe™, I'' | |2 LN J-, l’lrh‘lj-. "-_
x4 - 2 - 2 - 2 - Z
- € b € - € - € - €
- ¥ - T - ¥ - i
= & - S . ¢ - ¢ - G
OoiL=p i rd 6ot=p i d gob=p i ¥d 20t=p i ¥d o0t=p i d
9% 8 2L 09 8 9 ¥ 2 0 9% 8 2 09 8 9 ¥ T O 9% 8 WU 08 8 9% ¥ T 0 9% ¥ ZL 09 8Y 9% ¥ 2z O 896 ¥ & 09 8 o ¥ 2 0
1 1 1 L 1 i 1 1 1 L 1 ] 1 ] 1 L 1 1 1 1 i 1 ] 1 1 L L 1 1 1 1 L 1 /] i 1 1 1 1 1 1 L 1 1 1
- 0 - 0 - 0 = - 0
’ b | 'lll; *>—o [ .q_ - 4 - J - 1 J - 1 ’. d
ﬁN - 2 }- 2 . ¢ =3
- € - € - € - £ - €
- ¥ - - 7 - i
fm = s =] - s

sor=pP i rd

YOb=p I yed

€op=p I yed

20=p i ¥d

Lot=p i yd

{(s10p) w1eQ [EMIOY Yiim (U] PI[OS) SUINL] [SPOIN JUSHRd [ENpIAIpU] Al XIpuoddy
RIPUBXI[Y ‘UojuRl

(sixe-£) 1+(VSd)Fo[ snsIoa (SIXe-X) SYIUOU UT SUIL],




Hanlon, Alexandra

vvv

9% ¥8 2. 08 8 9 ¥ 2 O
| I S OO N N S N N |

9% ¥ 2 09 8 9 ¥ 2z O
| IOV S I N SR S T |

% W «Z 08 8 9% T o
Ll 1 1 ) 1

9% ¥ W 09 8 9% W U O
) I N TR I O T N o |

9% v & 00 8y %€ ¥ 2z 0
| I OO T TR TN I N B |

- 0 - 0 - 0 - 0 - O
L -IC‘J L) - IIII&T.I‘I‘...I’-— lll.l.l..qldlﬂ/y._
- Z - ¢ = - 2 o x4
- € L € . € L € =3
- » L b ¥ . ¥ - ¥
- ¢ S - S - S =
ort=p i d ect=p i »¥d ser=P I yxd e0=pi xd oet=p I yd
9% v & 09 8 9 ¥ 2l O 9% 98 7. 09 8 o ¥ 2 O % ¥ % 0 8 9 ¥ 2L O 9% ¥8 22 09 8 9% ¥ %W O 9% 8 2L 09 8 9% ¥ Z 0
1 L ] L 1 1 ] 1 ] 1 1 ] 1 L 1 /] 1 1 L L ] 1 1 1 1 1 L 1 1 1 1 ] L j S | 1 1 1 1 L1 1 [l
- 0 - 0 = 0 - O
A% | J.p.o.tnn ||b|fl.d/ | [T R L
. - € = - ¢ - € €
. ¥ - ¥ - ¥ - ¥ - 7
4 - S - S - S =i
set=p i ed vep=p i yd cer=p i yd zet=p i ¥d Let=p i ¥d
9% "8 22 09 8 S ¥ 2 O 9% ¥ 2 09 8 9% 2 2 O 9% ¥ 2. 03 8 9 ¥ T O 9% ¥ Z 09 8 9 ¥ b O 9% 8 2 03 8 9 ¥ 2 O
| S N NS W W B N B | L t_1 1t 1 &t 1.1 1. 1 1 1 1 1 i 1 1 &1 1 1 1 1 | I S N S WS S N I |
- 0 - 0 b O - 0 )
- - s - ¢ . .‘ 13
-VA !.. \'lt‘\l..ﬂ‘ﬁ) .\.‘OQIIUI} \
- 2 - ¢ b Z l- 2 b
- € - € - € |- € - €
- =i ad - 7 - ¥
- S L ¢ - G - b S
oet=p i ¥d ezr=p i rd gt=p i rd 2v=p i rd oe=p i ¥rd
9% ¥ . 03 8 9% ¥ zZ O 9% 98 2. 03 8 9 ¥ 2 O 9% M Z 09 8 9%€ ¥ T O 9% "8 Z 09 8 9% ¥ U O 9 ¥8 L 09 8 9o ¥ 2z 0
1 1 1 1 1 ] 1 1 ) ] 1 I i | 1 1 1 ] 1 1 1 L ] 1 ] 1 ] 1 1 1 (] 1 1 1 1 L 1 1 L1 1 1 1 1
- 0 - 0 - 0 - 0 - 0
[ |, . ® .l..'l;. N 1...:’1'.}1— "l"’jﬁ- » -" |,
- 2 - ¢ = - ¢ =1
- £ . € b € - € - €
=i - ¥ b ¥ 4 =4
= - S ﬁm = - S
se=p i ¥ed ver=p i ¥d =P i rd =P i rd weh=pP i ed

{(s10p) BrR( [EOY YiA (SUI PIOS) Sumig [SPOI JUSLIed [enplaIpu] A xIpuaddy
RIPUBXI[Y ‘UOJUBH

(stxe-£) 14+(VSJd)30] sns1oA (STxe-X) SYIUOW Ul SWIL ],




Hanlon, Alexandra

-

944

9% ¥ 2L 09 8¢ 9 2 T O 9% ¥8 2. 09 8 9 ¥ 2z O 9 8 L 09 8r 9 ¥ 2 O 9% 8 Z. 09 8 9 ¥ Z O 9% 8 L 09 B 9% ¥ 2 O
] ] P11 1 1 I | S| | S0 . | | S | 1 1 i | S O I | 11 1 1 1 1 1 L1 1 Lt 1 1 | S I .
- 0 - 0 - 0 - 0 - 0
> -QOCA [ ]
- b - - b -1
L 2 OV-N .OI-N y-u
()
- € - € - € - ¢ - €
- ¥ - 7 - ¥ - r - ¥
- s L s = L s LS
oot=pi ¥d est=p i yd 8Gt=p i Ed 2St=p i yd oGt=p i ¥d
9% ¥8 ¢, 09 8 9 ¥ T 0 9% B 2L 09 8 9 ¥ ZL 0 9% B & W & 9% ¥ 2 0 9% ¥8 & 09 8y 9 ¥ 2 O 9% 8 Z. 09 8 9% ¥ 21 O
] 1 1 1 1 [} ] i 1 [ 1 L L i 1 L ] 1 L ] 1 ] ] ] ] 1 ] ] 1 I 1 ] i 1 1
. - 0 - O - O - 0
y xuw j.— ‘j-— ﬁ‘;—
. ¢ A x4 =4
- € L € - € - € 3
i L. ¥ l ¥ - ¥ - ¥
L. G - - S - S - S
oG=p i ¥rd yor=p i ed est=p i yd ZS=p i rd ist=p i ¥ed
9% ¥ 22 09 8y 9 ¥ T O 9% 18 2. 09 B % ¥ 2L O 9% 18 2 03 8 9 ¥ 21 O 9% ¥8 %W 09 8 9 ¥ = O 9% 8 2 09 8 9 ¥ 21 ©
1 1 1 11 1 ] 1 1 | S I S | | . | 11 | I | | I R N S B | 1 | | | S N | L1 1 1 1 1 1 1 11 1 1
- o - O - 0 - 0 - 0
l.‘rll’ju— |.-.|'|“.-'dl.F S Y |, PN e b.r—
- 2 =4 L 2 \K‘.\‘\'\.}uu -
|- € - € - € - € - €
- ¥ L. - ¥ - r - v
- S S - S = - S
ost=pi ¥d evrt=p i ¥d sri=p I yd y=p i ¥d ort=p i rd
9% 18 2. 09 8 9 ¥ 2 O 9% ¥ 2. 09 8 9 ¥ L O 9% ¥ Z 09 8 9% ¥ Z O 96 8 Z 03 8 9% ¥ 2 O 9% 8 % 09 8 9%€ ¥ U O
[l 1 1 1 1 ] L 1 1 ] 1 1 ] 1 1 L1 1 ] 1 1 ] ] ] 1 i 1 [l L (] ] 1 [l [ 1 1 L 1 L 1 | | ]
- O - 0 - O - 0 - 0
\\\l\.l.‘ﬂl}-- lllP.l‘l/.r ® R.Cr- . OIA'F "I.}L’.'Iw-
- Z L ¢ - ¢ =4 - ¢
- € - € - € - € - €
-4 L » - ¥ - » - ¥
- . S 13 - G S
St=p i ¥d =P I yed er=p i ¥d Zr=p I ed wi=p i ed

{(s10p) B1RQ [EMIOY Ui (UT] PIjOS) SumL [9POJA JuSKed [enplAIpyu] “AJ x1pusddy

RIPURXI[Y ‘UOJUBH

(s1xe-K) 14+(VSd)30] snsIoA (SIxe-X) SYJUOW Ul StiL],




Hanlon, Alexandra

L

WV

9% ¥8 . 09 8 98 ¢ 2 O
I SN SO VOO RN N S S

9% ¥8 2. 09 8 9% ¥ 2z O

| S TR U O N T

9 ¥ L 08 8 9 ¥ U 0
| N T N WO SR I N N |

% ¥ 2z 09 8 &€ W 2 0
| I TR OO I AN N N I |

% ¥ L 09 8 9% ¥ zZ 0
L1 1 & 1 1 1 !

- 0 - 0 - 0 - 0 - O
v -.’J L\ I.F l})-- Ill.tllrtl.-.")-« ‘.\II‘\FI’/-—
. Z  C =4 - ¢ - Z
- € - € - € - € - €
. ¥ - ¥ - ¥ - ¥ 4
- S - S - S S =
ost=p i ¥d ez=p i ¥rd |t=p i ¥d L=p i ¥d wt=p i ¥d
9% 8 2 03 8 9 ¥ 2Z O 96 ¥8 2. 09 8 9% ¥ 2 O 9% ¥ 2 09 8 9 ¥ 2 0 9% 8 L 03 8 9 ¥ 74 O 9% 18 ZL 09 8 9% ¥ % O
] 1 1 1 1 1 1 1 1 L 1 1 1 L 1 ] [ 1 ] 1 L 1 1 1 1 1 1 1 ] 1 ] 1 1 1 1 L 1 1 [] 1 1 [ ] 1
o [ - 0 - 0 o
2 L i ...— |\|I|)-— j - I"'I'I’ﬁl
Lz L 2 L ] - 2 -z L 2
=3 - € - € - € - €
- r - ¥ - ¥ - 7 - 7
- S - S - S - S - §
SL=pi ¥ed =P i ed eLy=p i ¥d =P i rd L2t=p i ¥d
9% ¥ T 03 8 o9 ¥ 2 O 9% ¥ T. 09 o 9 ¥ ¢ O 9% ¥8 & 09 8 9 ¥ 2 O 9% 8 o 09 8 9% ¥ 2z O 9% ¥8 ZL 03 8 9% ¥ 2 O
] 1 1 ] | I | 1 | S T I T | 1 | | | 1 | ] | | S T I A 1 i 1 1 1 1 | I ] 11 1 1 | S T S
- O - O - 0 - 0 - 0
}l .l'(ltltl?‘lfl ilj._ Jﬂ‘llnl)l \\!Po.n’d?/i
‘uN x4 x4 - 2 - Z
- € - € - € - € - €
- 7 - - ¥ - ¥ - 7
|- S - S - S - =)
oL=p i yd eor=p i ¥d got=p i ¥d 29t=p i ¥rd ot=p i rd
9% 8 2 03 8 S ¥ 2 O 9% ¥8 & 09 o 9 ¥ ¢ 0 9% 18 2 0B 8 9% ¥ 2 0 9% 8 2L 09 By 9 ¥ 2 O 9% "8 % 03 8 9% ¥ ¢ O
1 ] L 1 } 1 ] 1 ] i 1 L 1 1 ] (] 1 ] I3 1 1 ) 1 1 1 1 i ] 1 1 1 1 (I | 1 1 L 1 L 1 i ] 1 ]
® ® - 0 + 0 - 0 e . 0 0
et T\ NI % I!dcclolbj:
®' Lz Lz Lz - 2
- € - € - € - € - €
4 - ¥ 4 - =4
- S =1 - S - S - S

Sot=p i y¥d

vor=p i ¥d

eot=p I yd

2o=p i yed

Lo=p i ¥d

{(s10p) mrRQ [EMIOY Y (UI[ PIOS) SUML] [OPOJ JusTIEd [ENPIAIPY] A XIpuaddy
BIPUBXI]Y ‘UOJURH

(stxe-A) 14+(VSd)30] SnsIoA (SIxe-X) SYJUOW UT SUIL],




Hanlon, Alexandra

Lyv

9% 1 2. 03 8 9 ¥ 2 O
L1 1 1 1 1 1 1 1

% v W 09 8y %€ ¥ 2 O
| N T N S T N SN |

% v &L W 8 9 ¥z 0
| NN I I SN NN S N N |

9% ¥ 7L 09 8 S ¥ U O
| E I [ N SN e W S|

9% ¥ %L 09 8 9% ¥ 2 o
| VN I N U NNUN S A S |

®_ese |[° - O llolo.oj-e - 0 - 0
® L1 L1 Lt \.'i)-p b ..J. L)
XA \\.‘b‘.}-n - ¢ x4 - 2
- € - € - € - € - €
=4 - - 7 =4 - ¥
- G = - S - S - ¢
ocos=p I ¥d est=p i yd ger=P i ¥rd 6t=p i ¥d o6=p i ed
9% ¥ L 09 8 9 ¥ U O 9% 9 T 09 8 %€ ¥ L O 9% 8 &€ 09 8 o9 ¥ 2 O 9% ¥ T 09 8 9% ¥ 2z 0 9% ¥ ¢ 09 8 9 ¥ 2 0
] 1 1 1 ] 1 L L 1 L ] 1 1 1 1 ] ! | ] 1 1 L ] ] 1 1 1 (] 1 1 L L1 L 1 [ ] 1 i 1 1 1 L
|- - 0 .. - O o9 - O - @
|1|!3|1-Jy-_ |||o.-0.0||’/-- ol L, 1‘0‘?.0}-_
- ¢ =1 XA L ¢ - Z
- £ - € - € - € - €
- - r - r - ¥ - 7
- G - S =1 - S =i
set=p i yed vei=p I yed es=p i rd 26=p i xd e=p i ¥d
9% ¥ T 09 8 9 ¥ T O 96 " 2. 09 B 9 ¥ T © % ¥ = 09 8 9% ¥ 2 0 9% 8 Z 09 8 9% ¥ & o0 9% 1 2 09 8 9% ¥ 2 0
P 1 1 1t 1 1 1 L1 1 1 1 | I S I | | 1t &t 1 1 1 1 | I T I I L_J 1 | S P | | SR W T N |
- O o8 L 0 . 0 - 0 ° - 0
Ilt“..uj-_ m t’tl‘j-_ Al o® L1
.
- ¢ =4 l- € 4 - 2
- € - € - £ l € - €
- ¥ - 7 - ¥ - ¥ - 7
- ¢ - S = 1] . S
ost=p I ¥rd egt=p i ¥rd gst=p I ¥d 280=p i ¥d oet=p i xd
9% ¥ L 09 8 9 ¥ 2 O 9 ¥ 2L 00 8 9 ¥ 2 O 9% ¥ Z 09 8 9o ¥ 2 O 9% ¥ . 09 8r 9% ¥ 2 0 9% ¥8 %L 09 o 9% ¥ Z O
] 1 1 1 ] 1 1 1 1 ] 1 1 ] ] [ 1 1 1 1 1 i 1 1 1 1 L L1 L ] [ ] (] 1 1 1 ) | 1 11 1
= o *00s ] 13 [1]
. okt 'A - 4 [ - ... - L . '; -
x4 x4 x4 .-u -
- € - € - € - € - €
4 L ¥ 4 - v -4
- ¢ - S - S - S 1
sst=p i d =P i yd eg=p i ¥d zet=p i ¥d 18t=p i ¥d

{(s30p) B1RQ [EMOV Yl (Sul] PIOS) SuIL{ [OPOJN JuSTEd [enpIAIpu] ‘Al Xtpusddy
RIpUBXO[Y ‘UOJUBH

(s1xe-£) 1+(ySd)30] sns1oA (SIXe-X) SYJUOUL UI QWL ],




Hanlon, Alexandra

8V

it 1 1 1 |

% 8 2L 03 B 9 ¥ T

9% ¥8 22 09 8 S ¥ Z O
| S N N NUUN S N S N |

9% 8 W 00 o %€ 1 ZL o
L1t 1 1 ¢ 1 1 )

% " W 08 8 9% ¥ 2 O
I N N NN N N N N |

9% ¥8 2% 00 8 9% ¥ 2 0
| I I I UUURY AN N N |

- 0 - o - 0 ' - 0
l'.l.‘.}n [, \\l.’\.’ll."l‘/._ I."...}A-_ IJIO';};— I}I.'Ij._
. ¢ A - Z - 2 - 2
- € . € - € - € - €
- ¥ b ¥ - 7 - ¥ - r
- S b G - S - ¢ - G
oea=pi ¥d elo=p i ¥xd gLg=p i ¥d 21e=pi xd olg=p i ¥d
9% 8 7. 09 8 9 ¥ 2 9% 8 2. 03 8 9 ¥ 2= O 9% ¥ & 09 8 9 ¥ T 0 9% 8 AU 09 8 S ¥ 2 O 9% W . 09 8 9 ¥ 2 0
1 ] 1 1 ] L 1 1 L 1 ] 1 ] 1 ] 1 1 ] 1 1 ] 1 L 1 1 1 L 1 1 ] 1 1 1 1 1 L ) I | 1 1 1
- 0 - 0 = ® - 0 - 0
- ¢ - 2 .-N - 2 - 2
- € - - € - € - €
- 7 -4 - ¥ - r - 7
=1 - S - S b S e S
SLo=pi ypd vig=pi yed =i rd cLe=p i yd Lig=pi ¥rd
9% 8 % 09 8 9 ¥ T 9% ¥8 2. 09 8 9 ¥ 2 O 9% ¥ 2 03 8 9% ¥ L O 9% ¥ 2 09 o 9 ¥ zZ 0 9% ¥8 ¢ 03 8 o9 W 2% O
1 1 ] 1 1 1 1 I 1 1 1 1 1 ] 1 | 1 1 1 i ] 1 1 i 1 ] 1 ] 1 1 i 1 1 1 ] 1 ] 1 1 1 I 1
0 ] 0 o 0
L1 »._, ... L1 II-P I‘..'IDI,/-P
x4 =4 ® - T - - Z
L ¢ L ¢ L L ¢ L ¢
- r L ¥ - ¥ - ¥ - r
L & L ¢ - ¢ = - S
oLg=pPi ¥d eoo=p i ¥d 80G=p I rd 200=p I yd 0a=p i ¥rd
9% 8 2. 09 8y o€ ¥ 2T 9% ¥ W 09 8 9 ¥ T O 9% 8 2 0 8 9% ¥ 2 0 9% ¥ %L 09 8 9% ¥’ 2 O 9% ¥ W 09 8 9% ¥ 2 O
] 1 ] ] 1 1 1 ] 1 1 L I 1 ] 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 | 1 [ 1 _T L ] i 1 i 1 1 ] 1
o o 0 V] 0
J - 1 |}|— ../ o ...u—
- 2 b T x4 i
- € - € - € - €
. ¥ - ¥ =4 -4
- S L S - S = - S
cog=p i rd voo=p i yd eog=p i xd 20a=p i xd Log=p i ¥d

{(s10p) B1eQ [EMOY A (U] PI[OS) SUIL] [OPOIN JuslE] [ENPIAIPY] Al XIpuoddy

RIpURXI[Y ‘UoJuRl

(s1xe-K) 1+(V'SJ)30[ SnsioA (SIXe-x) SYJUOW Ul UL,




Hanlon, Alexandra

6Yv

9% 8 2. 09 e 9 ¥ 2L O 9 ¥8 T 09 8 9% ¥ I O 9% 18 2. 03 8 9 ¥ 7 0 9% 8 % 0 8 9 ¥ = O 9% 8 & 09 8 9 ¥ 2 O
1 ] 1 1 1 1 ] 1 1 ] 1 1 ] 1 ] 1 ] 1 1 1 1 L1 1 1 1 1 1 ] 1 1 1 1 1 [ 1 1 1 1 ] 1 1 1 1
e - O .‘ - 0 - 0 - O - 0
/AL .ll‘.v L™ - j-r \*.PI‘.-J-—
- Z - 2 XA - ¢ =4
- € = - € - € - €
L ¥ - ¥ - ¥ 4 - 7
= =i - S - ¢ - S
ovo=p i ¥d eco=p i yd geo=p i ¥rd 89=p i ¥d oeg=pP i ¥rd
9% 98 ¢ 09 8 9% ¥ 2 O 9% ¥8 T 09 8 9% ¥ =4 O 9% " Z 09 8 9% ¥ 2 O 9% ¥8 W 0B 8 9o ¥ Z 0 9% 8 2. 09 8 9 ¥ 7 O
1 1 1 i ] L 1 1 1 1 i 1 1 1 1 1 ] i 1 1 1 1 1 ] 1 1 L 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- O 'y - 0 - 0 - 0 - 0
. ’A-F e ay ‘.‘I-.IO}-F \\’jr— liblilj;-
| 2 + 2 -2 2 p® V|2
4 - € - © - € .ln
- - ¥ - * 4 - 7
=i - ¢ =7 L S ﬁm
ges=p i rd veg=p i ¥rd geg=p i ¥d zes=Ppi Ed Lea=p i d
9% ¥8 % 09 8 9 ¥ 2 0 9% 18 %€ 09 8 9€ ¥ 2 O 9% ¥ € W 8 9% ¥ 2 0 9% 8 % 09 8 9 ¥ 2 O 9% B & 09 8 9% ¥ 2 O©
1 1 1 1 ] 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 | 1 1 ] I 1 1 1 1 i 1 1 i 1 i ] I i
- O ‘.’ - O - 0 - O .. - 0
jlrrl'ljl \\i‘\‘lﬂ._ \\\.l!ib.j-r d I-F IA--
- 2 [d L 2 L 2 L 2z L
=3 - € - € - € - €
- ¥ - 4 4 -
- G S - S - S - S
oeo=p i ¥d ezo=p i ed so=p i rd 2P i rd oeo=p i rd
9% 8 2. 09 8 9% ¥ 2z O o6 ¥ & 09 8 9o ¥ ¢ 0 9% ¥ < 08 8r 9 ¥ 2 0 9% 8 2. 09 8 9 ¥ U O 9% 8 ¢ 09 8 9 ¥ T O
1 1 1 1 ] ] 1 1 L L 1 ) 1 1 1 1 1 ] ] L 1 1 1 1 1 ] ] ] 1 1 1 L1 1 ] 1 L 1 L 1 ] ] ] /]
l‘ll‘lllj ° ® 0 L1 PN 0 ° 0
n - _.Pﬁ Ly |\ln|ul?nr'/._ 1\\\}...'..}-_ oo, -
L. C - 2 - 2 - C - ¢
o € - € - € - € - €
- 7 L ¥ - ¥ - ¥ - ¥
= . S - S - S - G
seo=pi ¥d tea=p i yd g2o=p i yd ZzZ2e=pP i ¥d Lea=p i rd

}(s10p) 1R [EMOY YA (UT] PI[os) Sumig [SPOIN Jushed [enplaIpu] ‘A] Xipuaddy
BIpUBX9]Y ‘UoJuel

(s1xe-£) 1+(VSd)3o] snsioA (SIxe-X) SYJuow Ul Swi ],




Hanlon, Alexandra

0sv

% 18 % 09 8 9% ¥ I O

9% ¥ 2. 09 8 9 ¥ =t O

% " & 0w 8 9% ¥ & 0 9% ¥ L 09 8 9% ¥ T O 9% 8 % 09 8 9% ¥ 2 O
1 1 1 I ] ] 1 ] 1 1 1 1 1 ] | 1 ) 1 1 1 1 1 L1 1 | | F_ ] ] 1 | 1 ] 1 ] 1 ] 1 i [ 1 ] 1
- 0 - 0 - 0 'Y - 0 - 0
\\t\'.l...yu_. 'Il.ll'l.-..‘y-— \\dlfl}lr 'l"‘.’xlw va
=4 x4 l- Z - ¢ -
L. € - € =3 - € - €
- ¥ - ¥ - 7 L. ¥ - 7
= - S - & - G - G
ooo=p i ¥d eso=p i yd goo=p i ¥d 296=p i ¥ oso=p i ¥d
% ¥8 2L 09 B % ¥ 2 © 9% ¥ 2 09 8 9% ¥ T O 9% ¥ %L 0O 8 9% ¥ 2 0 9% ¥Y8 2L 09 8 % ¥ T 0o 9% ¥ T 09 8 9% ¥ 2 O
1 i 1 i 1 L ] L 1 i 1 1 i 1 1 i I 1 1 [] 1 L 1 1 ] 1 1 1 1 1 ] ] 1 1 i 1 i 1 1 1 1 1 1 ]
- 0 ] - 0 - 0 ﬁe
\l‘-‘."’l‘;-- \qul}._ . ‘ Ly \‘\I.}'— J‘l.}-_
=xA - 2 - 2 - ¢ - 2
- £ - € - € - € - £
- r - ¥ - ¥ - r - r
=1 - S - S - S - S
goo=p i rd oo=p i rd eoo=p i yd zoo=p i rd Leo=pi ed
9 ¥ 2L 09 8 9% ¥ 2z o 9% ¥ ¢ 0O 8 9% ¥ 2 o0 9% ¥ & 09 8 9 ¥ 2 0 9% ¥ %€ W 8 9% ¥ 2z O 9% 8 W 09 8 9% ¥ 2 0
1 1 1 1 1 1 ] ] 1 1 1 ] 1 1 1 I 1 1 ] | ] 1 1 1 ] ] 1 1 ] 1 1 1 1 ] 1 ] 1 1 1 1 1 | 1 1 1
- O - 0 - O ... l- 0
=4 - - ¢ - 2 -
- € L € - € - €
- v - ¥ |- ¥ - - ¥
. ¢ L S - S - S - S
oso=p i ¥ed evo=p I ¥d sro=p i yd Zpa=p i yd ora=pi ¥d
9% ¥8 & 09 8 9 ¥ 2z 0 9% "8 2L 09 8 9% ¥ 2 0O 9% ¥ W 03 B8 %€ ¥ 2 O 9% ¥ 22 03 8 9 ¥ 2 O 9% ¥8 % 09 8 9 ¥ 2t O
L 1 ] 1 1 ] 1 i 1 1.1 1 ] ] 1 1 ] 1 1 L 1 I 1 ] ] 1 ] 1 1 1 1 ] I 1 1 1 i3 ] 1 ] 1 1 1 1 ]
- 0 0 - 0 - 0 - 0
\QQ.-.’P!-JVL lj._ \L}-_ [, \olrj-,
- 2 | 2 - 2 ® - 2 -2
- € - € - € - € - €
. ¥ - v - 7 4 - ¥
= - S - § - G - 6
Sro=p i ed +ho=p I yd ero=p i ¥d Zyo=p i xd wo=pi ¥rd

{(s10p) BrR( eMOY Yl (1] PI[OS) SUINL [SPOJ JUoled [enplAIpY] AT Xipuaddy
BIPUBXI[Y ‘UOJURH

(s1xe-£) 14+(vSd)30] snsioA (SIxe-x) SYJUOUI Ul SWIL,




Hanlon, Alexandra

15V

9% ¥ 2 09 8 9 ¥ ZL O 9% Y8 2. 09 8 O ¥ 21 O 9% 8 %L 09 8 9% ¥ Z O 9% ¥ 2L 03 8 9 W T O 9% ¥8 2L 03 8 9 tZ 2 O
1 ] 1 | S | 1 1 1 1 1 1 I ] 1 1 1 ] 1 1 1 1 1 1 1 1 I 1 1 ] 1 ] ] 1 1 ] [ 1 1 1 1 1 1 ]
0 [ - 0 o [}
) —————rtee-ile ————tte ll"j
- | - 1 3 - b o
\lj-u ’ Lz Lz Lz Lz
- € - € - € - € - €
- ¥ =4 - ¥ 4 4
- G - S - S - S - &
oggo=p i rd 6/9=p I rd g/9=p i ¥d 229=p i yd oopi rd
9% 8 U 09 8 9% ¥ T O 9% 8 2 09 8 9 ¥ 2z O 9% W & 08 8 9% ¥ 2 0 % 8 % 09 8 9 ¥ 2 O 9 8 2. 09 8 9 ¥ 2 O
i ] 1 ] ] 1 ] 1 1 ] ] 1 [] 1 1 L ] 1 1 1 1 1 1 ] L 1 1 1 1 1 1 1 1 1 L 1 L ] ] 1 1 ] [] 1
- O o 0 - 0 [1]
‘l“rj-v -VA.F f.-« s - L)
) - L 2 2 \juw .
- € . € - € - € - €
- ¥ - - - 7 - ¥
- S = = - S =i
S/o=pi ¥d v/o=pi »xd eo=pi rd LGP ed v/o=p i rd
9% ¥8 U W 8 %€ ¥ 2 O 9% ¥ % 09 8 9 ¥ 21 O 9% 8 ZL 0O 8 9% ¥ L 0 9% ¥ % 09 8 9 ¥ 2 0 9% 8 2. 09 8 9 ¥ 2 O
L1 | SO S R T | 11 1 L1 1t | I | 11 | | 1 1 1 1 1 | I I S I 11 | 1 1 11 1t &t 1 1
0 [+] 0 [} '
A.- L1 I-F \l’.‘.‘l.juv ||I|.0jvv
- 2 L - 2 A - ¢ x4
23 L € - € - £ |- €
- ¥ 4 - ¥ - ¥ - 7
= - S - G - S =
os5=p i ¥d 69c=p i ¥d goo=p i ¥d 299=p i ¥d 999=p I ¥d
9% ¥ 2. 03 8 9 ¥ T O 9% 8 2L 09 8 9% ¥ 2 o 9% ¥ « 0 8 %€ ¥ 2 0 9% ¥ 2L 09 8 9% ¥ = O 9% B8 %L 09 8 S ¥ 2 O
1 1 1 1 1 L 1 1 1 1 1 L 1 1 1 1 L [l Ll i ] 1 1 ] 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 [} ] ] ] 1
ﬁo [} -0 ® X 0
ll'n'];-_ . j Ly \\\.\jl ﬂ-_ _-0/0 L1
- € L - ¢ - 2 ®FC
b € - € - € - £ - €
- ¥ 4 24 =i - ¥
- S - S - S - S - S
Soo=p i yd Yog=p i ¥ cog=p I ¥ 2og=p i yd Lo9o=p i yd

}(s10p) eye( [EMOY YIIM (SUI] PI[OS) SUINLY [OPOA JUSTE] [ENPIAIPU] "A] XIpusddy
RIPUBXI[Y ‘UOJURH

(s1xe-£) 14+(VSd)80] sns1oA (SIXe-X) SYUOW UI WL ],




Hanlon, Alexandra

(424

9% 8 W 09 8y 9 T T O
I N S VO B N B

9% " & 09 8 9€ ¥ Zb O
(&t ¢ t & i 1 i

9% ¥8 & 09 8 9% ¥ 2 O
i fo..% 1t 1 1 t 1

9% 8 2. 09 8 9€ W 2 0
| S W B N N N |

9% ¥8 7. 09 8 9 ¥ 2 O
} I Y N N NN N N |

- 0 - o - 0 - 0 ..... - O
f) L, !y. L .IL}-_ \l\\\..‘.‘}l \\ﬂll\jﬁ-,
4 L 2 &4 Lz L L Z
- € - € - € - € - €
b ¥ L. ¥ - - r - 7
- S - S - S - S =1
ooa=p i yd eeg=p i el gea=p i ¥rd 266=p i ¥xd oeo=p i ¥d
% ¥ ZL 09 8y 9 ¥ 2 0 9% ¥8 2. 03 8 9 ¥ 2 O 9% ¥ L 0 8 9% ¥ 2 O 9% v 2w 09 8 9% ¥ T 0 9% 8 2L 09 8 9 ¥ 2 0
1 1 1 1 ] i L L 1 L 1 1 1 1 1 L 1 | I} L L1 1 1 1 ] 1 1 1 1 1 1 L] 1 1 P 1 1 | S}
- 0 - O - 0 - 0 - 0
ol‘nfob) | \\\\\!.oacuu.-ll; I!!‘JL n\\\vnun.ocjl \\\;\qu)cll
ﬁN - ¢ ﬁu }- € fu
- € - € - € - € - €
|- ¥ - ¥ - - ¥ - v
- & =1 - G - S =
seg=p i ¥d voo=p i ¥d oeo=p I ed 2Be=p i rd Lea=p i ed
9% 8 L 09 8 9 ¥ 2 O 9% ¥8 ¢ 03 8 9 ¥ 2 O 9% " 2 08 8 9% ¥ 2 O 9% 8 UL 0O 8 %€ ¥ o 0 9% ¥ 2. 09 8 9 ¥ 2 0
1 1 | I N S | 1 I 1 L1 1 1 | S U B | S | | I W I I | P 1 & 1 1 1 1 1 | S | ) I e
- 0 [ - O [+3 - 0
\\\l..l.l..‘.'l”-_ .;._ ||.l:j- ,J L I-—
- 2 - 2 - € - 2 - 2
=3 - € - € |- € - €
o - - r i - v
- & L L S S =
oss=p i ¥d 6sgs=p I rd geg=pP i ¥rd 289=p I rd oeg=P i ¥rd
9% ¥ 2L 09 8 9 ¥ 2l O 9 ¥8 2 09 8 9o ¥ 2z O 96 8 & 09 8 9 ¥ zZ O 9% ¥ 2. 09 e 9 ¥ = O 9% " 2L 09 8 9 ¥ I O
L 1 1 1 1 1 1 [] 1 L1 1 1 1 [ 11 L 1 1 1 ] [ ] | | 1 1 L 1 ] 1 1 1 (] 1 [] 1 1 1 1 1 1 1 1
[\] - 0 - O - 0 ]
L1 L P \‘I‘Ib.lh”-_ . ll-_ \\.l‘lll}-—
Otz L 2 Lz L 2 Lz
- € L4 - € - € - £ - €
- ¥ - ¥ - r - v 4
s = Fs - s S
geg=p i rd eg=p i ¥rd eea=p i yd 28I rd 1eo=p i ¥d

(s30p) BIRQ TEmOY YIIM (SUI] PIOS) SUINL] [OPOIA JUSHEd [enplalpyu] ‘A] Xipuaddy
BIpUBXI[Y ‘UOjURYH

(s1xe-K) 1+(VSd)30] sns1oA (SIXe-X) SyJUOw Ul SwiL ],




Hanlon, Alexandra

-

(394

9% 8 . 09 8 9%€ ¥ zZb 0
| I I T N W NN S e |

9% 18 2 09 By 9 ¥ 2 0
| N I I N NS I S -

9% ¥ & 0B 8 9% ¥ 2 0
N D I I S N S . |

9% ¥ W 09 8 9% ¥ Z 0
| S I T N U N I |

9% 8 2. 09 8 9 ¥ I 0
| I S VOV NS TN U W S|

- 0 [} [+] [ 1]
J!!DF.OL ']l‘l‘l’)-, l.llllnclo.-j-— \\\\l\\loojl \\u.odddd’._
[/
- 2 - - 2 b T x4
- € - € - € - € - €
34 4 4 - r - ¥
- S - S - S - § - &
oeo=p i rd eLo=p i ¥xd glo=p i ¥d 219=p i ¥d oLo=p i ¥d
9% %8 U 09 8r 9 ¥ 2 O 9% ¥8 & 09 8 O ¥ T O 9% 8 & 09 8 9% € U O 9 8 2 09 Br 9% YW 2 O 9% W 2 09 8 9 ¥ b O
] ] 1 1 1 1 1 1 ] i ] 1 1 1 1 1 ] 1 1 i 1 ] 1 1 1 ] (] ] 1 1 1 ] 1 1 1 1 1 L ] 1 | | 1
- 0 - O f- O - 0 - O
.l L v f/ - \\\h\‘.‘jlw ‘I'lllj-— ° IM/” Ly
Lz L 2 ” 2 Lz bt Lz
- € - - € - € - €
- r - - - ¥ 4
|- S - S - G - ¢ S
Sio=pi rd vlo=pi yd €L9=p i yed clo=p i pd Lig=p i ¥xd
9% ¥ 2 09 8 9 ¥ 7 O 9% ¥8 7L 09 8 9 ¥ 2 O 9% Y8 4 09 8 9 ¥ T 0 9% 8 ZL 09 8 9% ¥ 2 0 9% ¥8 L 09 8F 9% W T O
1 1 1 1 1 1 1 1 i ] 1 [ 1 1 1 ] I 1 1 1 | I | 1 1 1 1 1 i 1 1 1 1 1 ] ] 1 1 1 1 1 1 1 1 1
. 0 - O - 0
} L | I\b}.— f -
- 2 x4 x4
= . € € L ¢ fn
- 7 - ¥ - 7 - v - ¥
- ¢ - S - S - S - G
oLo=p i xd 60o=pi »xd 809=p I yd 209=p i ¥d ooo=pi ed
9% ¥ WU 00 8y 9% ¥ 2t 0 9% ¥ 2. 09 8 9% ¥ 2z O % 8 W 00 8 9o ¥ 2 0 9% 8 ¢ 09 88 9% ¥ =T o 9% ¥ 22 09 8 9% ¥ 2 0
1 1 1 1 ] 1 1 1 1 1 ] 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I3 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1
0 [1] [+] - 0 1]
...Ull....h L, \*rj._ .ﬁ . llhl’l‘.l..'j.F \i".t)-,
x4 - ¢ XA - 2 =4
- € - € - € - € - €
- ¥ - 7 - ﬁv - ¥
- S L. & - G - S - &

Soo=p i ¥d

+Oo=p i yed

€0o=p I yed

200=p i ¥d

Loo=p i yd

}(s10p) BrRQ TRV YA (Sul] PIjos) SUINL [9PON JuoTied [enplAIpy] "Af xIpuoddy
RvIpURXJ]Y ‘Uojuel]

(stxe-£) 14+(vSd)30] snsioA (SIxe-x) SYJUOUI ul SWIL],




Hanlon, Alexandra

ysv

N T S S HNO

% 8 UL 09 8 o ¥ 2

]
1

9 18 2 09 8 9 ¥ Zb O
| SV U N S S N

9% B L 0B 8 9% ¥ b O
1.t 1 1 1 1 1 |

9% 18 2L 09 8 %€ ¥ T 0
| ION PR T I OO O S S |

9% 98 L 00 BY %€ ¥ 2 O
| N TN TN IR NN N N S |

- 0 - O - 0 [ - O ® - 0
ljl I}ﬁ- sedw |+ \\\\d\qﬂ;r- \\‘.‘b\.‘/l
. . \j-u [ [
- £ . € - € - € - €
- - ¥ - r 4 - ¥
- S - S - & - S - G
oro=p i ¥d eco=p I ¥d gco=pP i xd Ze90=p i yd oco=p i ¥rd
9% "8 ZL 03 8 9 ¥ ZL O 9% 8 & 09 8 S ¥ 2Z O 9% 8 2. 09 8 9o ¥ 2 O 9% ¥ L 09 8 o ¥ 2 © 9% " 2 09 8 9 ¥ T O
i i i 1 i I 1 1 1 1 1 1 1 1 N | /] } 1 ) N | ] ] ) ] ) | 1 1 1 ] 1 1 1 | S| Jo 1 1
- 0 - 0 - o - 0 9 - 0
\:‘.".J‘}-- nA.v \\\..j-- J-- ”-—
- ¢ x4 . € =4 -z
- € - € - € - € - €
- r - v - ¥ ﬁ* - ¥
- S - S - S - S - &
geg=p i ¥d eo=p i yd ceo=p i yd Zxo=p i ¥d Leo=p i ed
9% 8 2L 09 B 9 ¥ 2 O 9% %8 ¢ 09 8 9 ¥ 21 O 9% 8 & 09 8 9€ ¥ Z O 9% 8 2L 09 8 9 W U 0 9% ¥8 Z. 09 8 9 ¥ 2 O
i1 1t 1 1 1 ] | S T S I | | S T S | | I I | | I N T U I | | S S T I W | 1t | ) I I O I N I |
.-o - O - 0 - 0 » [
J}lv \l\l‘.‘.“.‘,;u—. .1 |, l‘j|p e .l‘ L,
- 2 ﬁN fn = - 2
- € - € - € - € - €
- 7 - - ¥ - ¥ - ¥
- S - ¢ - ¢ - S - G
oeo=p i xd 6zo=p i xd gzo=pP i ¥xd 229=p i ¥d o2o=p i rd
9% ¥ & 09 8 9% ¥ T O 9% ¥8 2L 09 8 9 ¥ Z O 9% 18 2. 09 8 9% ¥ 2z 0 9% ¥8 ¢ 00 8 9 ¥ & 0 9% 8 L 09 8 9% ¥ I O
] 1 ] ] 1 L 1 ] 1 1 1 1 1 1 L 1 1 | S ] ] 1 [] 1 L 1 1 ] ] 1 L 11 1 i ] 1 ] 1 1 ] 1 ]
o Lo 0 | o o
L 4 l._ ® A Ly -/0-p \I’!‘.ﬂ’).-
x4 - ¢ - 2 - 2 -
- € - £ - € - € - £
o - r - ¥ - 7 o
L s L s L s L s =
geo=pi yd v2o=p i ¥d €29=pP i ¥d ZZo=p I ¥d lzo=pi rd

{(s10p) ByR [EMOY jIMm (oUT] PIOS) SUINL] [OPOJA JuUSHEd [ENPIAIPU] A XIpuaddy

eIpUBXI[Y ‘UOjUeH

(s1xe-K) 1+(vSd)3o] snsioa (SIxe-x) SYJUOW Ul SWIL],




Hanlon, Alexandra

1394

9% ¥ L 09 6 9 ¥ 2 O

9% 8 % 09 8 9€ ¥ I O

| S I I WO I | L1 1 | I S I | L1 1 1 1
] - 0
L] r 3 L+
L J (4 -4
£ - €
4 - ¥
S =7
69=pi rd ogo=p i yrd
9% ¥ 2. 09 8 o ¥ I O 9% 8 2 09 8 9 ¥ 2 O 9% 1Y 2 09 g 9 ¥ T O 9% ¥ Z. 09 8 9% ¥ 28 0 95 ¥ 2L 09 8 9 ¥ 2 O
1 1 1 ] 1 1 ] 1 ] 1 1 ] i 1.1 1 1 1 | IO | 11 1 1 1 1 1 1 1 | I | ] ] 1 1 | T | 1 1 |
[ o < . ] 0 - 0
- L1 N\ F \\l‘.‘.} L .I.—
\Q’Jﬁu s fN Lz z Lz
- € - € e € >4 - €
i ﬁv - ¥ 1 4 Al
- & - S - S S - ¢
ggo=p i yd +Go=p i ¥d ego=p i yd 2eo=p i xd rgo=p i y¥d
9% 8 ZL 09 8 9% ¥ L O 9 ¥ 22 09 8 % ¥ 2 O 9% 8 2 00 g %€ ¥ UL 0 9% ¥ 2ZL 09 8 9 ¥ & O 9% ¥8 Z 09 8 % ¥ T O
f 1 1 1t 1 1 1 ¢t | W N I O N N | | S SN T WU N N S T | i1 1 11 1 11 1 | S O N N R N S N
}- O - O - 0 o =4
-t - -'A 3 3 -
- 2 .,-N —“N 4 ﬁw
- € - € L € 13 - €
v | v fe 14 - v
- G - S - S S - S
oso=p i xd 6ro=p i y¥d gro=p I yd po=p i ¥ opo=p i ¥d
9% ¥ Z 09 8 9 ¥ L 0 9% ¥8 ZL 0 8 9% ¥ T O 9% ¥8 ¢ 09 ¢ 9 ¥ Z O 9 %8 2. 09 8 9% ¥ 7 O 9% ¥ 7. 03 8 9 ¥ I O
1 1 i L L1 I I 1 L i 1 i I i 1 i i 1 i L J S N I H 1 l 1 1 1 1 1 L [] 1 3 )] 1 ) 1 1
- 0 - - 0 0 - 0
[ ]
\\QQ‘I}-F \\\\n')L }T \.'\..Ay 3 \\I"y--
- 2 . ¢ - 2 t4 - ¢
- € - € - © 14 - €
- r - ¥ - r r d
S - S s S =

Ssro=p i yd

+ha=p i ed

ero=p i ¥d

2ro=p I rd

wo=p i yd

}(s10p) e1eQ [EMOY I (U] PI[OS) SUINL] [OPOJA JUSTIEd [enpIAIpU] ‘A Xipuaddy
BIPUBXI[Y ‘UOTURH

(stxe-£) [+(VSd)So] snsioA (SIXe-X) SYJuOwW Ul Swi,




Hanlon, Alexander

Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through

96 (in 6 month

Source

Model
Error
Correc

Source

Model
Error
Correc

increments) ‘
------------------------------------------- MONTHS=0 - --m o emcemmm o eimmcccac e e ccccanas
Analysis of Variance
Sum of Mean
DF Squares Square F value Pr > F
2 0.00079665 0.00039832 6.74 0.0013
654 0.03866 0.00005912
ted Total 656 0.03946
Parameter Standard
Variable Estimate Error Type II SS F VvValue Pr > F
Intercept -0.18593 0.00697 0.04213 712.62 <.,0001
GleasonScore 0.00238 0.00073923 0.00061512 10.41 0.0013
Dose -0.00000227 0.00000100 0.00030417 5.15 0.0236
Bounds on condition number: 1.0289, 4.1157
------------------------------------------- MONTHS=6 --cccmmocm e
Analysis of Variance
Sum of Mean
DF Squares Square F value Pr > F
3 0.00131 0.00043543 6.60 0.0009
653 0.05077 0.00007775
ted Total 656 0.05207
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept ~-0.06898 0.00799 0.00579 74.49 <.0001
Pretx PSA  0.00004322 0.00002300 0.00027450 3.53 0.0607
GleasonScore 0.00276 0.00084828 0.00082341 10.569 0.0012
Dose -0.00000248 0.00000115  0.00035961 4.63 0.0319

Bounds on condition number: 1.0336, 9.2121
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Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through
96 (in 6 month increments)

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 0.00203 0.00067736 5.99 0.0005
Error 653 0.07390 0.00011316
Corrected Total 656 0.07593
Parameter Standard

Variable Estimate Error Type II SS F Value Pr > F

Intercept -0.01896 0.00964 0.00043754 3.87 0.0497

Pretx PSA 0.00006363 0.00002775 0.00059495 5.26 0.0222

GleasonScore 0.00335 0.00102 0.00121 10.70 0.0011

Dose -0.00000263 0.00000139 0.00040733 3.60 0.0582

Bounds on condition number: 1.0336, 9.2121
------------------------------------------ MONTHS=18 ~-----cvmmmemiiemm e cceeei et

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr>F
Model 3 0.00338 0.00113 6.13 0.0004
Error 653 0.11984 0.00018352
Corrected Total 656 0.12322
Parameter Standard

Variable Estimate Error Type II SS F Value Pr > F

Intercept 0.00297 0.01228 0.00001075 0.06 0.8089

Pretx PSA 0.00009076 0.00003534 0.00121 6.60 0.0104

GleasonScore  0.00420 0.00130 0.00190 10.37 0.0013

Dose -0.00000287 0.00000177 0.00048214 2.63 0.1055

Bounds on condition number: 1.0336, 9.2121
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Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through
96 (in 6 month increments)

------------------------------------------ MONTHS=24 -« = o o= eemmmcmmemeee i ce e e e eenas

Analysis of Variance

Sum of Mean
Source DF Squares Square F value Pr > F
Model 2 0.00534 0.00267 8.06 0.0003
Error 654 0.21656 0.00033113
Corrected Total 656 0.22190
Parameter Standard

Variable Estimate Error Type II SS F Value Pr > F

Intercept -0.00884 0.00227 0.00502 15.16 0.0001

Pretx PSA 0.00012363 0.00004736 0.00226 6.81 0.0093

GleasonScore  0.00505 0.00173 0.00283 8.55 0.0036

Bounds on condition number: 11,0023, 4.009

------------------------------------------ MONTHS=80 - === =ccsmemememamcanaaaaamamaanaaeamnns

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 0.01019 0.00509 7.80 0.0005
Error 654 0.42728 0.00065333
Corrected Total 656 0.43747
Parameter Standard

Variable Estimate Error Type II SS F Value Pr > F

Intercept -0.00670 0.00319 0.00288 4.41 0.,0360

Pretx PSA 0.00017528 0.00006653 0.00454 6.94 0.0086

GleasonScore 0.00682 0.00243 0.00517 7.92 0.0050

Bounds on condition number: 1.0023, 4.009
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Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through
96 (in 6 month increments)

------------------------------------------ 0 T T

Analysis of Vvariance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 0.02011 0.01005 7.26 0.0008
Error 654 0.90577 0.00138
Corrected Total 656 0.92588
Parameter Standard

Variable Estimate Error Type II SS F Value Pr > F

Intercept -0.00776 0.00464 0.00386 2.79 0.0954

Pretx PSA  0.00024950 0.00009686 0.00919 6.63 0.0102

GleasonScore  0.00947 0.00353 0.00996 7.19 0.0075

Bounds on condition number: 1.0023, 4.009

Analysis of variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 0.04098 0.02049 6.63 0.0014
Error 654 2.02181 0.00309
Corrected Total 656 2.06280
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept -0.01134 0.00694 0.00825 2.67 0.1028
Pretx PSA  0.00035807 0.00014471 0.01893 6.12 0.0136
GleasonScore 0.01346 0.00528 0.02012 6.51 0.0110

Bounds on condition number: 1.0023, 4.009
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Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through
96 (in 6 month increments)

------------------------------------------ MONTHS=48 -« -« - = oo e o e et e e cee e ceaeoae

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 0.08612 0.04306 6.02 0.0026
Error 654 4.67427 0.00715
Corrected Total 656 4.76039
Parameter Standard

Variable Estimate Error Type II SS F Value Pr > F

Intercept -0.01783 0.01055 0.02040 2.85 0.0916

Pretx PSA  0.00051926 0.00022004 0.03980 56.57 0.0186

GleasonScore  0.01950 0.00802 0.04224 5.91 0.0153

Bounds on condition number: 1,0023, 4.009
------------------------------------------ MONTHS=54 - cvvmm e

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr>F
Model 2 0.18598 0.09299 5.50 0.0043
Error 654 11.05983 0.01691
Corrected Total 656 11.24581
Parameter Standard
vVariable Estimate Error Type II SS F Value Pr > F
Intercept -0.02842 0.01623 0.05186 3.07 0.0804
Pretx PSA 0.00076140 0.00033847 0.08558 5.06 0.0248
GleasonScore 0.02872 0.01234 0.09159 5.42 0.0203

Bounds on condition number: 1.0023, 4.009
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Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through
96 (in 6 month increments)

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 0.49764 0.16588 4.09 0.0068
Error 653 26.47999 0.04055
Corrected Total 656 26.97762
Parameter Standard

Variable Estimate Error Type II SS F Value Pr > F

Intercept -0.07530 0.03250 0.21772 5.37 0.0208

Pretx PSA  0.00097205 0.00053500 0.13387 3.30 0.0697

Stage 0.03156 0.02164 0.08625 2.13 0.1452

GleasonScore  0.03886 0.01930 0.16435 4.05 0.0445

Bounds on condition number: 1,0653, 9.3971
------------------------------------------ MONTHS=66 -~----ccmcmmme i m e m e eee i aa e
Analysis of Variance
sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 1.14575 0.38192 3.88 0.0091
Error 653 64.22360 0.09835
Corrected Total 656 65.36936
Parameter Standard

Variable Estimate Error Type II SS F Value Pr > F

Intercept -0.11943 0.05061 0.54761 5.57 0.0186

Pretx PSA 0.00144 0.00083319 0.29436 2.99 0.0841

Stage 0.05005 0.03370 0.21695 2.21 0.1380

GleasonScore  0.05827 0.03006 0.36956 3.76 0.0530

Bounds on condition number: 1.0653, 9.3971
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Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through
96 (in 6 month increments)

------------------------------------------ MONTHS=72 - -« e s s meome s ee e ae i ceeceecemae e

Analysis of Variance

Sum of Mean
Source DF Squares Square F value Pr > F
Model 3 2.67935 0.89312 3.72 0.0113
Error 653 156.76290 0.24007
Corrected Total 656 159.44225
Parameter Standard

Variable Estimate Error Type II 8§ F Value Pr > F

Intercept -0.18904 0.07908 1.37194 5.71 0.0171

Pretx PSA 0.00216 0.00130 0.66001 2.75 0.0978

Stage 0.07942 0.05265 0.54611 2.27 0.1320

GleasonScore 0.08816 0.04697 0.84581 3.52 0.0610

Bounds on condition number: 1.0653, 9.3971
------------------------------------------ MONTHS=78 - --cncmccmmmmme oo meeceee e ecceaaas

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 6.34339 2.11446 3.59 0.0135
Error 653 384.24570 0.58843
Corrected Total 656 390.58909
Parameter Standard

Variable Estimate Error Type II 8§ F value Pr > F

Intercept -0.29872 0.12380 3.42576 5.82 0.0161

Pretx PSA 0.00326 0.00204 1.50554 2.56 0.1102

Stage 0.12598 0.08244 1.37421 2.34 0.1269

GleasonScore  0,13432 0.07353 1.96343 3.34 0.0682

Bounds on condition number: 1.0653, 9.3971
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Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through
96 (in 6 month increments)

------------------------------------------ MONTHS=84 == ==« o= e e e meomamemece oo ceeecannas

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 15.16371 5.05457 3.49 0.0154
Error 653 944,44235 1.44631
Corrected Total 656 959.60606
Parameter Standard

Variable Estimate Error Type II 88 F Value Pr > F

Intercept -0.47142 0.19409 8.53214 5.90 0.0154

Pretx PSA 0.00496 0.00320 3.48547 2.41 0.1211

Stage 0.19974 0.12924 3.45447 2.39 0.1227

GleasonScore 0.20581 0.11528 4.60992 3.19 0.0747

Bounds on condition number: 1.0653, 9.3971

------------------------------------------ MONTHS=90 - - == s cxcemamammmccaecaacmaecanaamaenn

Analysis of Variance

: Sum of Mean
Source DF Squares Square F Value Pr>F
Model 3 36.52149 12.17383 3.42 0.0171
Error 653 2325.63575 3.56146
Corrected Total 656 2362.15724
Parameter Standard

Variable Estimate Error Type II SS F value Pr > F

Intercept -0.74325 0.30457 21.20870 5.96 0.0149

Pretx PSA 0.00759 0.00501 8.17044 2.29 0.1303

Stage 0.31647 0.20281 8.67207 2.43 0.1191

GleasonScore 0.31680 0.18090 10.92284 3.07 0.0804

Bounds on condition number: 1.0653, 9.3971
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Appendix V. Stepwise Multiple Regression Models of Response Predictors at Months 0 through
96 (in 6 month increments)

Analysis of Variance

Sum of Mean
Source DF Squares Square F value Pr > F
Model 3 88.47374 29.49125 3.36 0.0185
Error 653 5733.82966 8.78075
Corrected Total 656 5822.30340
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept -1.17098 0.47824 52.64296 6.00 0.0146
Pretx PSA 0.01169 0.00787 19.35189 2.20 0.1381
Stage 0.50104 0.31844 21.73784 2.48 0.1161
GleasonScore  0.48945 0.28404 26.07208 2.97 0.0853

Bounds on condition number: 1,0653, 9.3971
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

Table of “Li >= 1.05" by FAIL
Li >= 1.05 FAIL

Frequency,
Percent ,

Row Pct
s yes , Total

Col Pct , no
FIFFfFFFf FEfFFSsesf-fffFssssse
no , 287 , 41, 328
, 43.68 , 6.24 , 49.92
, 87.50 , 12.50 ,
, 65.53 , 18.72 ,
TIfFFFfff Frfsffss siffffsse
yes , 151 , 178 , 329
, 22,98 , 27.09 , 50.08
, 45.90 , 54,10 ,
, 34.47 , 81.28 ,

SIFFFfFff FEFFffff fFFFfFffe
Total 438 219 657
66.67  33.33 100.00

Statistics for Table of Li >= 1.05 by FAIL

McNemar's Test
FIFFFFffffrsfsfrsfffssss
Statistic (8) 63.0208
DF 1
Pr > 8 <,0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffff{{ég

Kappa 0

ASE 0.0334
95% Lower Conf Limit 0.3503
95% Upper Conf Limit 0.4813

Sample Size = 657
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The FREQ Procedure

Table of Li >= 1.06 by FAIL

Li >= 1.06 FAIL

Frequency,

Percent ,

Row Pct ,

Col Pct , no , yes , Total

fffffffff‘ffffffff ffffffff“ 362

, 47. 64 , 7. 46 , 55.10
, 86.46 , 13.54 ,
, 71.46 , 22.37 ,
TfFFFffse ffffffff ffffffffA
yes , 295
, 19 03 , 25 88 , 44.90
, 42.37 , 57.63 ,
, 28.54 , 77.63 ,
FFfFffffffe ffffffff TFFfffffr
Total 219 657
66 67 33.33 100.00

Statistics for Table of Li >= 1.06 by FAIL

McNemar's Test
FITFFFSFffrsfrssfefrsssses
Statistic (§)  33.1954
OF 1
Pr > 8 <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa 4517
ASE 0 0344
95% Lower Conf Limit 0.3843
95% Upper Conf Limit 0.5191

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure
Table of Li >= 1.07 by FAIL
Li >= 1,07 FAIL

Frequency,
Percent
Row Pct ,
Col Pct , ) yes , Total

fffffffff ffffffff ffffffff‘ 592

, 50. 84 , 8. 83 , 59.67
, 85.20 , 14.80 ,
, 76.26 , 26.48 ,
fIfFFfffsfe ffffffff ffffffff‘
yes , 16 265
, 15 83 , 24, 51 , 40.33
, 39.25 , 60.75 ,
, 23.74 , 73.52 ,

FIFFFSSFf-FfFFffsf sffefffse
Total 438 219 657
66.67  33.33 100.00

Statistics for Table of Li >= 1.07 by FAIL

McNemar's Test
fEFfFffFsssssssssssrssss
Statistic (8) 13.0617
DF 1
Pr > § 0.0003

Simple Kappa Coefficient

ffffffffffffffffffffffffffffffff
Kappa

ASE 0 0351
95% Lower Conf Limit 0.4040
95% Upper Conf Limit 0.5418

Sample Size = 657

A67



The FREQ Procedure
Table of Li >= 1.08 by FAIL
Li >= 1.08 FAIL

Frequency,
Percent ,
Row Pct ,
Col Pct , , yes , Total
fffffffff ffffffff ffffffff" "3
, b53. 12 , 9. 74 , 62.86
, 84.50 , 15.50 ,
, 79.68 , 29.22 ,
Frfffffffe ffffffff ffffffff‘
yes , 244
, 13. 55 s 23 59 , 37.14
, 36.48 , 63.52 ,
20.32 , 70.78 ,

fffffffff ffffffff ffffffff“ 657
66 67 33 33 100.00

Statistics for Table of Li >= 1.08 by FAIL

McNemar's Test
TIFSFSfFfFssffssssssfss
Statistic (S) 4.0850
DF 1
Pr > 8 0.0433

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE 0 0354
95% Lower Conf Limit 0.4211
95% Upper Conf Limit 0.5600

Sample Size = 657
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The FREQ Procedure
Table of Li >= 1.09 by FAIL
Li >= 1.09 FAIL

Frequency,
Percent ,
Row Pct |,
Col Pct , s yes , Total

fffffffff ffffffff ffffffff‘ 430

, 54, 95 , 10. 50 , 65.45
, 83.95 , 16.05 ,
, 82.42 , 31.51 ,
FFFFffFfFfFFr ffffffff ffffffff“
yes 227
, 11, 72 , 22 83 , 34.55
, 33.92 , 66.08 ,
, 17.58 , 68.49 ,
TFFFFFFfFfF” ffffffff FFfFffffr
Total 219 657
66. 67 33.33  100.00

Statistics for Table of Li >= 1.09 by FAIL

McNemar's Test
fffffffffffffffffffffff
Statistic (S) 0.4
DF 1
Pr > § 0.5079

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE 0 0356
95% Lower Conf Limit 0.4348
95% Upper Conf Limit 0.5742

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.10 by FAIL

Li >= 1.10 FAIL
Frequency,
Percent
Row Pct ,
Col Pct , no , yes , Total
TIFSSFffFFrsessss ffffsfsfse
no , 374 , 75 , 449

, 56.93 , 11.42 , 68.34
, 83.30 , 16.70 ,
, 85.39 , 834.25 ,
SIFFffFff Fffsffff sefefsssn
yes , 64 , 144 , 208
s, 9.74 , 21.92 , 31.66

, 380.77 , 69.23 ,

, 14.61 , 65.75 ,

FIFFffssf sfFFffff Ffffsfffe
438 219

Total 657

66.67 33.33 100.00

Statistics for Table of Li >= 1.10 by FAIL

McNemar's Test
SIFFFFfEfffffffsffrfsssf
Statistic (S)  0.8705
DF 1
Pr> 8 0.3508

Simple Kappa Coefficient
ffffffffffffffffffffffffffffg{;g

Kappa 0

ASE 0.0356
95% Lower Conf Limit 0.4481
95% Upper Conf Limit 0.5877

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.11 by FAIL

Li >=1.11 FAIL
Frequency,
Percent ,
Row Pct
Col Pct , no , yes , Total
TEFFffFfffffFfsff-fffffsfsfe
no , 383 , 78 , 461

, 58.30 , 11.87 , 70.17
, 83.08 , 16.92 ,
, 87.44 , 35.62 ,
\ippditimiiiiiiingiiiiiiin
- yes 55 , 141, 196
, 8.37 , 21.46 , 29.83

, 28,06 , 71.94 ,
, 12.56 , 64.38 ,
JIFFFFfff fEfFFfff fffffrsfse
Total 438 219 657
66.67  33.33 100.00

Statistics for Table of Li >= 1.11 by FAIL

McNemar's Test
FIfFFFFffsssfffrrsssssfs
Statistic (8) 3.9774
DF 1
Pr > S 0.0461

Simple Kappa Coefficient
ffffffffffffffffffffffffffffggég

Kappa 0

ASE 0.0354
95% Lower Conf Limit 0.4628
95% Upper Conf Limit 0.6017

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure
Table of Li >= 1.12 by FAIL
Li »>= 1.12 FAIL

Frequency,
Percent
Row Pct ,
Col Pct , no , yes , Total

FIFFFSSFfnFrfFsssss sfsffsfs”
no 388 , 83 , 471

, 59.06 , 12.63 , 71.69
, 82.38 , 17.62 ,
, 88.58 , 37.90 ,
TIFFFFFFFFrfffsssf-Ffffffff”
yes 50 , 136 , 186
, 7.61, 20.70 , 28.31

, 26.88 , 73.12 ,
, 11.42 , 62.10 ,
TYFFFFFFF FFFFFfFf~"FFFF1F51 1"
Total 438 219 657

66.67 33.33 100.00

Statistics for Table of Li >= 1.12 by FAIL

McNemar's Test
TIFFEFfffffsfssssssffsss
Statistic (8) 8.1880
DF 1
Pr > 8§ 0.0042

Simple Kappa Coefficient
ffffffffffffffffffffffffffffgéé;

Kappa 0

ASE 0.0357
95% Lower Conf Limit 0.4567
95% Upper Conf Limit 0.5966

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure
Table of Li >= 1.13 by FAIL
Li >= 1,13 FAIL

Frequency,
Percent ,
Row Pct ,
Col Pct , no , yes , Total
TEFffFfff Frsssssf FffFsesfsfe
no , 395 , 90 , 485
, ©60.12 , 13.70 , 73.82
, 81.44 , 18.56 ,
, 90.18 , 41.10 ,
Frfffffffr ffffffff ffffffff‘
yes s 172
s 6. 54 , 19 63 , 26.18
, 25.00 , 75,00 ,
9.82 , 58.90 ,

FHFEEFFFE~FEEEAFFFFFFREASF
Total 438 219 657
66.67  33.33 100.00

Statistics for Table of Li >= 1.13 by FAIL

McNemar's Test
ffffffffffffffffffffffff
Statistic (8) 16
DF 1
Pr > 8 <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE 0 0360
95% Lower Conf Limit 0.4482
95% Upper Conf Limit 0.5892

Sample Size = 657
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The FREQ Procedure
Table of Li >= 1,14 by FAIL
Li >= 1.14 FAIL

Frequency,
Percent ,
Row Pct |
Col Pct , no yes , Total

fffffffff ffff.f.f.f.f ffffffff " 496

, 60. 88 , 14, 61 , 75.49

, 80.65, 19.35 ,
91.32 , 43.84 ,

fffffffff’ffffffff ffffffff‘

yes , s 123 , 161
s 5. 78 , 18, 72 , 24.51
, 23.60 , 76.40 ,
, 8.68 , 56.16 ,
fffffffff ffffffff ffffffffA
Total 657

66 67 33 33 100.00

Statistics for Table of Li >= 1.14 by FAIL

McNemar's Test
TIFFSFSFFsfFsfssfsssssssss
Statistic (S) 25,1045
DF 1
Pr > 8§ <.,0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa

ASE 0 0362
95% Lower Conf Limit 0.4376
95% Upper Conf Limit 0.5795

Sample Size = 657
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The FREQ Procedure
Table of Li >= 1.15 by FAIL
Li >= 1.15 FAIL

Frequency,
Percent ,
Row Pct ,
Col Pct , no , yes , Total
fffffffff ffffffff ffffffff‘ 507
, 61, 64 , 15 53 , 77.17
, 79.88 , 20.12 ,
, 92.47 , 46.58 ,
FIfFFfFfssfe ffffffff ffffffff‘
yes , 150
, 5. 02 , 17 81 , 22.83
, 22,00 , 78.00 ,
s 7.53 , 53.42 ,
FIfFfFfffe ffffffff ffffffff“
Total 657
66 67 33 33 100.00

Statistics for Table of Li >= 1.15 by FAIL

McNemar's Test
ffffffffffffffffffffffff
Statistic (S) 35
DF 1
Pr > S <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE 0 0364
95% Lower Conf Limit 0.4269
95% Upper Conf Limit 0.5694

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure
Table of Li >= 1.16 by FAIL
Li >= 1.16 FAIL

Frequency,
Percent
Row Pct
Col Pct , no , , Total
fffffffff ffffffff fffffgff“ 513
, 62 10 , 15.98 , 78.08
, 79.53 , 20.47 ,
, 93.15 , 47.95 ,
frfFFffff” ffffffff ffffffff“
yes , 144
, 4. 57 , 17 35 , 21.92
, 20.83, 79.17 ,
6.85 , 52.05 ,

FFFFEFFFEFFFERFFE FFFEEESSR
Total 438 219 657
66.67  33.33  100.00

Statistics for Table of Li >= 1.16 by FAIL

McNemar's Test
ffffffffffffffffffffffff
Statistic (S)

DF 1
Pr > S <,0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa

ASE 0 0364
95% Lower Conf Limit 0.4231
95% Upper Conf Limit 0.5657

Sample Size = 657
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The FREQ Procedure
Table of Li >= 1.05 by CLIN
Li >= 1.05 CLIN

Frequency,
Percent ,
Row Pct |,
Col Pct , no , yes , Total
fffffffff ffffffff ffffffff“ 428
, 49 32 , 0. 61 , 49.92
, 98.78 , 1.22 ,
, 54.55 , 6.35 ,
FIfFFFFfff” ffffffff ffffffff‘
yes , 329
, 41, 10 ) 8. 98 , 50.08
, 82,07 , 17.93 ,
, 45.45 , 93.65 ,
Tfffffffe ffffffff ffffffff‘
Total 657
90. 41 9. 59 100.00

Statistics for Table of Li >= 1.05 by CLIN

McNemar's Test
TEFFFfsffsssfssfssssrssfss
Statistic (S) 258.2336
DF 1
Pr > S <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa

ASE 0 0226
95% Lower Conf Limit 0.1226
95% Upper Conf Limit 0.2112

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.06 by CLIN

Li >= 1.06 CLIN

Frequency,

Percent ,

Row Pct ,

Col Pct , , yes , Total

fffffffff ffffffff ffffffff‘ 262

, 54 49 , 0. 61 , 55.10
, 98.90 , 1.10 ,
, 60.27 , 6.35,
FIFFFFFFF” ffffffff ffffffff‘
yes 295
, 35 92 , 8. 98 , 44.90
, 80.00 , 20.00 ,
, 389.73 , 93.65 ,
FFFffffff” ffffffff ffffffff‘
Total 657
90. 41 9. 59 100.00

Statistics for Table of Li >= 1.06 by CLIN

McNemar's Test
TIFfFFfFSsfsfssssssrfssfs
Statistic (S) 224.2667
DF 1
Pr>§ <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa 2038
ASE 0 0260
95% Lower Conf Limit 0.1529
95% Upper Conf Limit 0.2547

Sample Size = 657

A78




Hanlon, Alexandra
Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.07 by CLIN

Li >= 1.07 CLIN
Frequency,
Percent ,
Row Pct ,
Col Pct , no , yes , Total
TIFfFFFFf FEfFfsss-fffssfsfse
no , 387 , 5, 392
, 58.90 , 0.76 , 59.67
, 98.72 , 1.28 ,
, 65.15 , 7.94 ,
FEFFFSSFfFEFSsfssf fifsfsssse
yes , 207 , 58 , 265
, 31.51 , 8.83 , 40.33
, 78.11 , 21.89 ,
, 34.85 , 92.06 ,
TIFffFfFfF FESFESFf fffFfffsfse
Total 594 63 657
90.41 9.59 100.00

Statistics for Table of Li >= 1,07 by CLIN

McNemar's Test
TIFfEFfSssfssssssssfsssfssf
Statistic (S) 192.4717
DF 1
Pr>S8 <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffégg{

Kappa 0

ASE 0.0292
95% Lower Conf Limit 0.1779
95% Upper Conf Limit 0.2924

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.08 by CLIN

Li >=1.08 CLIN
Frequency,
Percent ,
Row Pct
Col Pct , no , yes , Total
fffffffff ffffffff ffffffff‘ a3
, 62 10 ) 0. 76 , 62.86
, 98.79 , 1.21 ,
, 68.69 , 7.94 ,
FFFfFfFfFff” ffffffff ffffffff”
yes , 244
, 28 31 , 8. 83 , 37.14
, 76.23 , 23.77 ,
, 31.31, 92.06 ,
TrfFFFfFffsfe ffffffff ffffffff‘
Total 657
90. 41 9. 59 100.00

Statistics for Table of Li >= 1.08 by CLIN

McNemar's Test
fffffffffffffffffffffffff
Statistic (S) 171
DF 1
Pr>S§ <,0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE 0 0316
95% Lower Conf Limit 0.2040
95% Upper Conf Limit 0.3280

Sample Size = 657
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The FREQ Procedure

Table of Li >= 1.09 by CLIN

Li >= 1.09 CLIN

Frequency,

Percent |

Row Pct ,

Cel Pct , yes , Total
fffffffff ffffffff ffffffff‘ 430

98.37 , 1.63 ,
71.21 , 11.11

fFfFfFfsen ffffffff ffffffff“
yes , 171, , 227

, 26. 03 , 8. 52 , 34.55

, 75.33 , 24.67 ,

, 28.79 , 88.89 ,

FIffffff FfefsfffsffFsssfse
Total 594 63 657
90.41 9.59 100.00

| 4. 38 Do, o7 | 65.45

Statistics for Table of Li >= 1.09 by CLIN

McNemar's Test
fffffffffffffffffffffffff
Statistic (S) 16
DF 1
Pr > § <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa

ASE 0 0337
95% Lower Conf Limit 0.2118
95% Upper Conf Limit 0.3438

Sample Size = 657

A81
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.10 by CLIN

Li >= 1.10 CLIN
Frequency,
Percent ,
Row Pct ,
Col Pct , no , yes , Total
TIFfEFfFf fEfFfsfs-fffssfsrse
no , 438 , 11, 449
, 66.67 , 1.67 , 68.34
, 97.55 , 2.45 ,
, 73.74 , 17.46 ,
FIFFFSSFE~fEFfffss-fifffsfsee
yes 166 , 52 , 208

, 23.74, 7.91, 31.66
, 75.00 , 25.00 ,
, 26.26 , 82.54 ,
TIFFFFFff - FFfffesfsfffffffsfn
Total 594 63 657
90.41 9.59  100.00

Statistics for Table of Li >= 1.10 by CLIN

McNemar's Test

TEFFFSSEfsFffssssssssssfse
Statistic (S) 125.8982

DF 1
Pr > § <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffé;;{

Kappa 0

ASE 0.0360
95% Lower Conf Limit 0.2069
95% Upper Conf Limit 0.3479

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.11 by CLIN

Li >= 1.11 CLIN
Frequency,
Percent
Row Pct
Col Pct , no , yes , Total
TFFFfffFf~Fffssssf-frssssfsee
no , 449 12 , 461
, 68.34 , 1.83 , 70.17
, 97.40 , 2.60 ,
, 75.59 , 19.05 ,
TfFEfFFs Fffrfsff sesfssssse
yes 145 , 51 , 196

, 22,07, 7.76 , 29.83
, 73.98 , 26.02 ,
, 24.41 , 80.95 ,
TIFffFfsF Frffesfsffffffffsfe
Total 594 63 657
90.41 9.59 100.00

Statistics for Table of Li >= 1,11 by CLIN

McNemar's Test
TITFFFFffrfsssfrfFssrfssss
Statistic (S) 112.6688
DF 1
Pr > 8§ <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffgggg

Kappa 0

ASE 0.0375
95% Lower Conf Limit 0.2173
95% Upper Conf Limit 0.3645

Sample Size = 657

A83




Hanlon, Alexandra
Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.12 by CLIN

Li >= 1.12 CLIN

Frequency,

Percent ,

Row Pct ,

Col Pct , , yes , Total

fffffffff ffffffff ffffffff‘ .
: 69 86 ; 1. 83 , 71.69

, 97.45 , 2.55 ,

, 77.27 , 19.05 ,

frFFfffFfsfe ffffffff ffffffff‘
yes , 186
s 20 55 , 7. 76 , 28.31

, 72.58 , 27.42 ,

, 22,73, 80.95 ,

TIFFfFFFsFffFfssr sffsssfee
Total 594 63 657
90.41 9.59 100.00

Statistics for Table of Li >= 1,12 by CLIN

McNemar's Test
TIFFFfSFSfFffsssssssssssse
Statistic (S) 102.9184
DF 1
Pr > 8§ <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE 0 0389
95% Lower Conf Limit 0.2347
95% Upper Conf Limit 0.3871

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure

Table of Li >= 1.13 by CLIN

Li >= 1,13 CLIN

Frequency,

Percent ,

Row Pct

Col Pct , , , Total

fffffffff ffffffff ffffffff‘ 485
: 71. 84 , 1. 98 , 73.82
, 97.32 , 2.68 ,
, 79.46 , 20.63 ,

FfFFFFffsFe ffffffff ffffffff‘

yes 172

, 18 57 , 7. 61 , 26.18
, 70.93 , 29.07 ,
, 20.54 , 79.37 ,
FIFFFfffe” ffffffff ffffffff‘
Total 657
90. 41 9. 59 100.00

Statistics for Table of Li >= 1.13 by CLIN

McNemar's Test
ffffffffffffffffffffffff
Statistic (8) 88.0
DF 1
Pr>S§ <,0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa

ASE 0 0408
95% Lower Conf Limit 0.2518
95% Upper Conf Limit 0.4117

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure
Table of Li >= 1.14 by CLIN
Li >=1.14 CLIN

Frequency,
Percent ,
Row Pct ,
Col Pct , s yes , Total
fffffffff ffffffff ffffffff‘ 406
, 73 06 s 2. 44 , 75.49
, 96.77 , 3.23 ,
, 80.81 , 25.40 ,
fFFfFfffffe ffffffff ffffffff”
yes , 161
, 17 35 , 7. 15 , 24.51
, 70.81 , 29.19 ,
, 19.19 , 74.60 ,
FFfFffffsfe ffffffff ffffffff‘
Total 657
90. 41 9. 59 100.00

Statistics for Table of Li >= 1.14 by CLIN

McNemar's Test
FEFEEFEFEFEFEFAFAFEFESSS
Statistic (S)  73.8769
DF 1
Pr > § <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE 0 0424
95% Lower Conf Limit 0.2438
95% Upper Conf Limit 0.4099

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure
Table of Li >= 1.15 by CLIN
Li >= 1.15 CLIN

Frequency,
Percent ,
Row Pct |
Col Pct , s yes , Total
fffffffff ffffffff ffffffff‘ 507
: 74 58 2. 59 7717
. 96.65 , 3.35 .
. 82.49 , 26.98 ,
ffFFfffss ffffffff“ffffffff“
yes , 10 150
. 1. aa LT oo | 22.83
. 69.33 , 30.67
. 17.51 . 73.02
FFfFffFffff ffffffff ffffffff‘
Total 657
90. 41 9. 59 100.00

Statistics for Table of Li >= 1.15 by CLIN

McNemar's Test
TIFSFFfFSfFssssfFssfsssssf
Statistic (S) 62.5537
DF 1
Pr > 8§ <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE 0 0440
95% Lower Conf Limit 0.2570
95% Upper Conf Limit 0.4294

Sample Size = 657
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Appendix VI. Comparisons: Clinical Failure versus Latent Allocation

The FREQ Procedure
Table of Li >= 1.16 by CLIN
Li >= 1.16 CLIN

Frequency,

Percent

Row Pct  ,

Col Pct , no , yes , Total

fffffffff ffffffff ffffffff“ 513

: 75 49 2. 59 . 78.08
. 96.69 . 3.31 .
. 83.50 , 26.98 ,

fffffffff ffffffff ffffffff‘ 144

, 14, 92 , T oo , 21.92
, 68.06 , 31.94 ,
, 16.50 , 73.02,
TIFFFEfSE-FEFFffFf fIfffsfff™
Total 594 63 657
90.41 9.59  100.00

Statistics for Table of Li >= 1.16 by CLIN

McNemar's Test
ffffffffffffffffffffffff
Statistic (8) 57.0
DF 1
Pr>S <.0001

Simple Kappa Coefficient
ffffffffffffffffffffffffffffffff

Kappa
ASE o 0448
95% Lower Conf Limit 0.2710
95% Upper Conf Limit 0.4468

Sample Size = 657
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